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Description 

BACKGROUND OF THE INVENTION 

5 [0001] Growth hormone, which is secreted from the pituitary, stimulates growth of all tissues of the body that are 
capable of growing. In addition, growth hormone is known to have the following basic effects on the metabolic processes 
of the body 

1 . Increased rate of protein synthesis in all cells of the body; 

70 

2. Decreased rate of carbohydrate utilization in cells of the body; 

3. Increased mobilization of free fatty acids and use of fatty acids for energy 

75 [0002] A deficiency in growth hormone secretion can result in various medical disorders, such as dwarfism. 

[0003] Various ways are known to release growth hormone. For example, chemicals such as arginine, L-3,4-dihy- 
droxyphenylalanine (L-DOPA), glucagon, vasopressin, and insulin induced hypoglycemia, as well as activities such as 
sleep and exercise, indirectly cause growth hormone to be released from the pituitary by acting in some fashion on 
the hypothalamus perhaps either to decrease somatostatin secretion or to increase the secretion of the known secre- 

20 tagogue growth hormone releasing factor (GRF) or an unknown endogenous growth hormone-releasing hormone or 
all of these. 

[0004] In cases where increased levels of growth hormone were desired, the problem was generally solved by pro- 
viding exogenous growth hormone or by administering GRF or a peptidal compound which stimulated growth hormone 
production and/or release. In either case the peptidyl nature of the compound necessitated that it be administered by 

25 injection. Initially the source of growth hormone was the extraction of the pituitary glands of cadavers. This resulted in 
a very expensive product and carried with it the risk that a disease associated with the source of the pituitary gland 
could be transmitted to the recipient of the growth hormone. Recently, recombinant growth hormone has become 
available which, while no longer carrying any risk of disease transmission, is still a very expensive product which must 
be given by injection or by a nasal spray. 

30 [0005] Other compounds have been developed which stimulate the release of endogenous growth hormone such 
as analogous peptidyl compounds related to GRF or the peptides of U.S. Patent 4,411,890. These peptides, while 
considerably smaller than growth hormones are still susceptible to various proteases. As with most peptides, their 
potential for oral bioavailability is low. The instant compounds are non -peptide analogs for promoting the release ol 
growth hormone which are stable in a variety of physiological environments and which may be administered parenter- 

35 ally, nasally or by the oral route. 

SUMMARY OF THE INVENTION 

[0006] The instant invention covers certain spiro piperidine compounds and homologs thereof which have the ability 
40 to stimulate the release of natural or endogenous growth hormone. The compounds thus have the ability to be used 
to treat conditions which require the stimulation of growth hormone production or secretion such as in humans with a 
deficiency of natural growth hormone or in animals used for food production where the stimulation of growth hormone 
will result in a larger, more productive animal. Thus, it is an object of the instant invention to describe the spiro com- 
pounds. It is a further object of this invention to describe procedures for the preparation of such compounds. A stiil 
45 further object is to describe the use of such compounds to increase the secretion of growth hormone in humans and 
animals. A still further object of this invention is to describe compositions containing the spiro piperidine compounds 
and homologs thereof for the use of treating humans and animals so as to increase the level of growth hormone 
secretions. Further objects will become apparent from a reading of the following description. 

50 DESCRIPTION OF THE INVENTION 

[0007] The novel spiro piperidines and homologs of the instant invention are best described in the following structural 
formulas I and II: 

55 
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Formula I Formula II 



R, is C r C 10 alkyl, aryl, aryl (C r C 6 alkyl) and C 3 -C 7 cycloalkyl (CVCealkyl) or C r C 6 alkyl-K-C r C 6 alkyl, aryl(C 0 - 
C 5 alkyl)-K-(C r C 5 alkyl), C 3 -C 7 cycloalkyl(C 0 -C 5 alkyl)-K-(C r C 5 alkyl) where K is O, S(0) m , NfFyCfO), C(0)N(R 2 ), 
OC(O), C(0)0, -CR2=CR2- or -C^c- where the aryl groups are defined below and Ffe and the alkyl groups may be 
futher substituted by 1 -5 halogen, StOJmR^, 1 to 3 ot OR^ or CfOJOR^ and the aryl groups may be lurther substituted 
by phenyl, phenoxy, halophenyl, 1 to 3 ot C y C s alkyl, 1 to 3 ot halogen, 1 to 2 of OR^ methylenedioxy, S(0) m R 2 , 1 to 
2 of CF 3 , OCF3, nitro, N(R 2 )(R2), N(Ft2)C(0)(R 2 ), C(0)OR 2 , C(0)N(R 2 )(R2), S0 2 N(R 2 )(R2), N(R 2 )S0 2 aryl or N(R 2 ) 
S0 2 R 2 

R 2 is hydrogen, C r C 6 alkyl, C 3 -C 7 cycloalkyl, and where two C r C 6 alkyl groups are present on one atom, they may 
be optionally joined to form a C 3 -C 8 cyclic ring optionally including oxygen, sulfur or NR^; 
^2a is hydrogen or C t -C 6 alkyl; 

R^ and R^ are independently hydrogen, halogen, C r C 6 alkyl, OR 2 , cyano, OCF 3 , methylenedioxy, nitro, S(0) m R, 
CF a or C(0)OR 2 , and when R3a and R 3b are in an ortho arrangement they maybe joined to form a C 5 to C 8 aliphatic 
or aromatic ring optionally including 1 or 2 heteroatoms selected from oxygen.sulfur, or nitrogen; 
R 4 and R 5 are independently hydrogen, -C 6 alkyl, substituted C r C 6 alkyl where the substituents may be 1 to 5 halo, 
1 to 3 hydroxy, 1 to 3 C r C 10 alkanoyloxy, 1 to 3 0^-C 6 alkoxy, phenyl, phenoxy, 2-f uryl, C r C 6 alkoxycarbonyl, S(0) m 
(C)-C B alkyl); or R 4 and R 5 can be taken together to form -(CH 2 ) r L a (CH 2 ) 6 . where is C(R 2 ) 2 , O, S(0) m or N(R2), r 
and s are independently 1 to 3 and R 2 is as defined above; 
R 6 is hydrogen or C r C 6 alkyl; 
A is: 

— (CH 2 )-C— (CH 2 ) y — 
R 7a 



or 
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?7 

— Z-(CH 2 ) X -C— (CH 2 ) y — 
R 7a 

where x and y are independently 0-3; 
Zis N-Rg or O; 

io R 7 and are independently hydrogen, C r C 6 alkyl, trifluoromethyl, phenyl, substituted C,-C 6 alkyl where the sub- 
stituents are imidazolyl, phenyl, indolyl, p-hydroxyphenyl, OF^, S(0) m R 2 , C(0)OR 2 , C 3 -C 7 cycbalkyl, NfRjXRg), C(O) 
N(R 2 )(R2); or R7 and R 7a can Independently be joined to one or both of R4 and Rg groups to form alkylene bridges 
between the terminal nitrogen and the alkyl portion of the Rj or Rj a groups, wherein the bridge contains 1 to 5 carbon 
atoms; 

is B, D, E. and F are independently C(R 8 )(R 10 ), or C=0, such that one or two of B.D.E, or F may be optionally missing 
to provide a 5, 6, or 7 membered ring; or B and D or D and E taken together may be CR^CR,^ where CR 0 =CR 1O 
may include a benzofusion in which R e and R 10 ethylene units are linked to form a phenyl ring; 
R 8 and R 10 are independently hydrogen, R 2 , (CH 2 ) q aryl, (CH 2 ) q O(R 2 ), (CH 2 ) q O(CH 2 ) l aryl ( (CH 2 ) q OC(0)R 2> (CH 2 ) q OC 
(OXCH^ryl, (CH 2 ) q OC(0)N(R 2 )(R 2 ), (CH 2 ) q OC(0)N(R 2 )(CH 2 ) l aryl, (CH 2 ) q C(0)R2, (CH 2 ) q C(0)(CH 2 ) t aryl, (CH 2 ) q C 

20 (OJOR2. (CH^CPWCH^ryl, (CH 2 ) q C{0)N(R 2 )(R 2 ), <CH 2 ) q C(0)N(R 2 )(CH 2 )^ryl, (CH^R^), (CH 2 ) q N(R 2 ) 
(Rg). (CH 2 ) q S(0) m R2, (CH 2 ) q S(0) m (CH 2 ) t aryl, (CH 2 ) q S0 2 N(R 2 )(R2), (CH 2 ) q S0 2 N(R 2 )(CH 2 ) t aryl, (CH 2 ) q (1H-tetrazol- 
5-yl), (CH 2 ) q C(0)NHSO 2 R 2 , (CH 2 ) q C(0)NHS0 2 (CH 2 ) t aryl, (CH^SOgNHCfOJRj), (CH 2 ) q S0 2 NHC(0)(CH 2 ) t aryl, 
(CH 2 ) q S0 2 NH(CH 2 ) l aryl, (CH 2 ) q S0 2 NH-Cs N and the (CH 2 ) t may be substituted by 1 to 2 alkyl and the Ffe, (CH 2 ) q 
and aryl groups may optionally be substituted by 1 to 5 halogen, 1 to 3 OR^, CfOJOR^, C(0)0(CH 2 ),aryl, 1 to 3 C t - 

25 c 4 alkyl, ClONCR^R^), SOgNfR^XR^), S(0) m R 2a , NfR^KR^, 1 to 2 CF 3 , or 1H-tetrazol-5-yl; 

R 9 is R2, (CH 2 ) q aryl, C(0)R 2 , C(0)(CH 2 ) t aryl, C(0)N(R 2 )(R2), C(0)N(R 2 )(CH 2 ) t aryl, 0(0)0^ C(0)0(CH 2 ), aryl. S 
(0) 2 N(R 2 )(R 2 ), S0 2 N(R2)(CH 2 ) t aryl, S0 2 R 2 or S0 2 (CH 2 ) t aryl and the (CH 2 ) t may be substituted by 1 to 2 C, -C 4 alkyl 
and the R 2 , (CH 2 ) q and aryl groups may optionally be substituted by 1 to 5 halogen, 1 to 3 OR^, C(0)OR 2a , C(0)0 
(CH 2 ) t aryl, 1 to 3 C r C 4 alkyl, CPMR^XR^), SO^fR^XR^), SfO)^ N(R 2a )(R 2a ) or 1 to 2 CF 3 . 

30 m is 0 to 2; 
n is 1 or 2; 
q is 0 to 3; 
t is 0 to 3; and 

G, H, t and J are carbon, nitrogen, sulfur or oxygen atoms, such that at least one is a heteroatom and one of G, H, I 
35 or J may be optionally missing to afford 5 or 6 membered heterocyclic aromatic rings; 
and pharmaceuticalty acceptable salts and individual diastereomers thereof. 

[0008] In the above structural formula and throughout the instant specification, the following terms have the indicated 
meanings: 

[0009] The alkyl groups specified above are intended to include those alkyl groups of the designated length in either 
40 a straight or branched configuration which may optionally contain double ortriple bonds. Exemplary of such alkyl groups 
are methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, tertiary butyl, pentyl, isopentyl, hexyl, isohexyl, allyl, ethinyl, pro- 
pen yl, birtadienyl, hexenyl and the like. 

[0010] The alkoxy groups specified above are intended to include those alkoxy groups of the designated length in 
either a straight or branched configuration which may optionally contain double or triple bonds, Exemplary of such 
4£ alkoxy groups are methoxy, ethoxy, propoxy, isopropoxy, butoxy. isobutoxy, tertiary butoxy, pentoxy, isopentoxy, hexoxy, 
isohexoxy, allyloxy, 2-propinyloxy, isobutenyloxy, hexenyloxy and the like 

[0011] The term "halogen" is intended to include the halogen atom fluorine, chlorine, bromine and iodine. 
[001 2] The term "aryl" is intended to include phenyl and naphthyl and aromatic residues of 5- and 6- membered rings 
with 1 to 3 heteroatoms or fused 5 or 6 membered bicyclic rings with 1 to 3 heteroatoms of nitrogen, sulfur or oxygen. 
so Examples of such heterocyclic aromatic rings are pyridine, thiophene, furan, benzothiophene, tetrazole, indole, N- 
methylindole, dihydroindole, indazole, N-formy I indole, benzimidazole, thiazole, pyrimidme, and thiadiazole. 
[0013] Certain of the above defined terms may occur more than once in the above formula and upon such occurrence 
each term shall be defined independently of the other. 
[0014] Preferred compounds of the instant invention are: 
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R,-C 



-N-C— A — 



II 



N 



0 



C 



=0 



I 




N. 



3a 



Formula III 



where is C r C 10 alkyl, aryl (C r C 4 alkyl). C 3 -C 6 cycloalkyl (C,-^ alkyl), (C,-C 4 alkyl)-K-(C 1 -C 4 alkyl), aryl(C 0 - 
C 5 alkyl)-K-(C r C 4 alkyl), (C 3 -C7cycloatkyl)(C 0 -C s alkyl)-K-(C r C 4 alkyl) where K is O, S(0) m , -CR^CFV or -C^C-, or 
N(R 2 )C(0) where Ffe and the alkyl groups may be further substituted by 1 to 7 halogen, S(0) m C r C 4 alkyl, 1 to 2 OR2 
or CfOJORga and the aryl groups may be further substituted by t to 2 C r C 4 alkyl, 1 to 2 halogen, OR 2 , CF 3 , OCF^ 
methylenedioxy, S(0) m R 2a , SC^R^fR^) or N(R2 a )S0 2 R2 a ; 

R 2 is hydrogen, C r C 6 alkyl, C 3 -C 7 cycloalkyl, and, if two C r C 6 alkyl groups are present on one atom, they may be 
optionally joined to form a C 4 -C 6 cyclic ring optionally including oxygen, sulfur or NR2a; 
R 2a & hydrogen or C r C 6 alkyl; 

R^ and R 3b are independently hydrogen, halogen, C r C 4 alkyl, ORg, methylenedioxy, nitro, S(0) m C 1 -C 4 alkyl, CF 3 or 
C(0)0R2; 

R 4 and R 5 are independently hydrogen, C 1 -C 6 alkyl, substituted C r C 6 alkyl where the substituents may be 1 to 5 halo, 
1 to 2 hydroxy, 1 to 2 C r C 6 alkanoyloxy, 1 to 2 C r C 6 alkyloxy or S(0) m (C 1 -C 4 alkyl); 



where x and y are independently 0-3; 

R 7 and F^ a are independently hydrogen. C r C 4 alkyl, substituted C,-C 4 alkyl where the substituents are from 1 to 3 



A is: 




or 
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fluoro or imidazoryl, phenyl, indolyl, S(O) m 0,-C 4 alkyl, C(0)OR 2 or R 7 and R 7a can independently be joined to one or 
both of the R4 and R 5 groups to form aikylene bridges between the terminal nitrogen and the alkyl portion of the R/ or 
R 7a groups, wherein the bridges contains 1 to 3 carbon atoms; 

B, D and F are independently C(R 8 )(R 10 j or 0=0, such that one of B, D or F may be optionally missing to providea 5 
or 6 membered ring; or B and D taken together may be CRq=CR 10 and CR 8 =CR 10 may include a benzof usion in which 
R a and R 10 ethylene units are linked to form a phenyl ring; 

R 8 and R 10 are independently hydrogen, R 2 , (CH 2 ) q aryl, (OH^OF^, (CH 2 ) q O(CH 2 ), aryl (CH 2 ) q O0(O)R 2l (CH 2 ) q C 
(0)OR2, (CH^CtOPtCHg), aryl, (CH 2 ) q C(0)N(R 2 )(R 2 ), (CH 2 ) q C(0)N(R2)(CH 2 ) t aryl, (CH 2 ) q N(R 2 )C(0)R 2 , (CH 2 ) q N 
(F%)C(0)(CH 2 Xary". (CH 2 ) q N(R 2 )C(0)N(R 2 )(R 2 ). (0^(^)0(0)^^(0^, aryl (0H 2 ) q N(R 2 )SO 2 R 2 , (CH 2 ) q N(R 2 ) 
SO 2 (0H 2 ) t aryl, (0H 2 ) q S(O) m R 2l (0H 2 ) q S(O) m (CH 2 ) t aryl, (CH 2 ) q S(O) m N(H)0N, (CH 2 ) q (1 H-tetrazol-5-yl), (CH 2 ) q 0(O) 
NHS0 2 R2, (CH^CfOJNHSO^CH^ aryl, (CH 2 ) q S0 2 NH(CH 2 ) t aryl, (CH^SOjjNHCfOJRj,, (CH 2 ) q SO 2 NHC(O)0H 2 ) t 
aryl and the (CH 2 ) t and (CH 2 ) q may be substituted by 1 to 2 C,-C 2 alkyl and the Rg and aryl groups may optionally be 
substituted by 1 to 2 halogens, OR^, 0(0)0^,0(0)0(0^), aryl, S(O) m 0, -C 4 alkyl, 1 to 2 C, -C 3 alkyl or 1 H-tetrazol- 
5-yl; 

m is 0 to 2; 
q is 0 to 3; 
t is 0 to 3; and 

the aryl group is phenyl, napthyl.pyridyl, thienyl, furanyl, indolyl, N-methyl indolyl, thiazolyl, or pyrimidinyl and the phar- 

maceutically acceptable salts and individual diasteromers thereof. 

[0015] Still further preferred compounds are realized when F is not present in Formula III. 

[0016] Thus, more preferred compounds of the instant invention are realized in structural Formula IV 




R, is C r C l0 alkyl, aryl (C r C 4 alkyl), C 5 -C 6 cycloalkyl (0,-04 alk W) or (C,-C 4 alkyl)-K-C 1 -C 2 alk y^ aryl(C 0 -C2alkyl)-K- 
(C,-C 2 alkyl), C 3 -C 6 cycloaIkyl (Co-C^lkyO-K-^-C^lkyl), where K is O.S(0) m and the aryl groups may be further 
substituted by 1 to 2 C r C 4 alkyl, 1 to 2 OR 2 , CPJOF^, S(0) m R 2 or 1 to 3 halogen; 

R 2 is hydrogen, 0,-04 alkyl, C 3 -C 6 cycloalkyl, and, if two C,-C 4 alkyls are present on one atom, they may be optionally 
joined to form a C 5 -C 6 cyclic ring optionally including oxygen or NR^; 
F*2a is hydrogen or C,-C 4 alkyl; 

R3a and R 3b are independently hydrogen, halogen, 0,-04 alkyl, hydroxy, 0(O)OR 2 , hydroxy, C,-C 4 alkoxy, S(O) m 0,- 
0 4 alkyl or CF 3 ; 

R 4 and R 5 are independently hydrogen, C,-C 4 alkyl, substituted 0,-04 a W where the substituents may be 1 to 2 
hydroxy or S(O) m (0 , -C 3 al kyl); 
A is: 
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(CH 2 ) X -C 



where x is 0 or 1 ; 

R 7 and R 7a are independently hydrogen, C r C 3 alkyl; or R/ and Ry a can independently be joined to one or both of the 
R 4 and R 5 groups to form alkylene bridges between the terminal nitrogen and the alkyl portion of the R7 or R^ groups 
to form 5 or 6 membered rings containing the terminal nitrogen; 

B and D are independently CfF^R^), C=0, or B and D taken together may be CR 8 =CR 10 ; 
R 8 and R l0 are independently hydrogen, R 2 , (CH 2 ) q aryl, (CH 2 ) q OR 2> (CH 2 ) q O(CH 2 ), aryl, (CH 2 ) q OC(0)R 2 , (CH 2 ) q C 
(OJOR2, (CH 2 ) q C(0)0(CH 2 ) t aryl, (CH 2 ) q C(0)N(R 2 )(R 2 ), (CH 2 ) q C(0)N(R 2 )(CH 2 ) t aryl, (CH 2 ) q N(R 2 )C(0)R 2 , (CH 2 ) q N 
(RaJCpjtC^^ryUCH^NtRgJCpjNfR^tF^), (CH 2 ) q N(R 2 )C(0)N(R 2 )(CH 2 ) t aryl, (CH^N^SO^. (CH 2 ) q N(R2) 
S0 2 (CH 2 ), aryl, (CH 2 ) q S(0) m R2, (CH 2 ) q (1H-tetrazol-5-yl), (CH 2 ) q C(0)NHS0 2 R 2 , (CH 2 ) q C(0)NHS0 2 (CH 2 ), aryl, 
(CH 2 ) q S0 2 NH(CH 2 ) l aryl, (CH 2 ) q S0 2 NHC(0)R2. (CH 2 ) q S0 2 NHC(0)CH 2 ) l aryl and the (CH 2 ) t and (CH,),, maybe sub- 
stituted by 1 to 2 CyC 2 alkyl and the R 2 and aryl groups may optionally be substituted by 1 to 2 halogens, OR^, C(O) 
OR^, C(0)0(CH 2 ) t aryl, Sp^, 1 to 2 C r C 3 alkyl or 1 H-tetrazol-5-yl; 



aryl is phenyl, pyridyl, indolyl, N -methyl indolyl, or pyrimidinyl or thienyl and the pharmaceutically acceptable salts and 
individual diastereomers thereof. 

[0017] Most preferred compounds of the instant invention are realized in structural formula V. 



m isOto 2; 
q is 0 to 2; 
t is 0 to 2; and 





D 



Formula V 



R t is 
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« ^-CH 2 CH 2 CH 2 



R^ is H, fluoro; 

D is >CH 2 , )C=0. CH— (CH 2 ) q OH, C(CH 3 )(CH 2 ) q C(0)OR 2 , 
CH-(CH 2 ) q C(0)OR2, CH(CH 2 ) q C(0)N(R 2 )(R 2 ), 



CH-(CH 2 ) q -^ N \\ CH(CH 2 ) q C(0)NHS0 2 R2 

N-N 

H 

R 2 is H or C r C 4 alkyl; 
qis 0, 1,2; 

and the pharmaceutical^ acceptable salts and individual diastereomers thereof. 

[001 8] Representative preferred growth hormone releasing compounds of the present invention include the following* 

1. N-[1(R)-[(2,3-Dihydrcspiro[1H^ 
propanamide 
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2. N-[1(RSH(2>Dihydrospiro[1H-^ 
2-methylpropanamide 

3. N-[1 (RS)-[(2,3-Dihydro3-oxospiro[1 H-indene-1 .A'-piperidinl-i'-yiJ-carbonylj^^l H-indol-3-yl)ethy0-2-amino-2- 
methylpropanamide 

4. N-[1 (RS)-[(2>Dihydro-3(RS)-hydroxyspirc41 H-indene-1 .^-piperidinj-l '-yl)carbonyl]-2-(1 H-indol-3-yl)ethyl]-2- 
aminc-2-methylpropanamide 

5. N-[1 (R)-[(2,3-Dihydro-6-fluorospiro[1 H-indene-1 ,4'-piperidin]-1 '-yl)carbonyl]-2-(indol-3-yl)ethyl]-2-amino-2-me- 
thylpropanamide 

6. N-[1(R)-[(2,3-Dihydrospiro[1HH^ 
thylpropanamide 

7. N-[1 (R)-[(2,3-Dihydro-3-oxospirot1 H-indene-1 ,4'-piperidin]-1 '-yl)carbonyl]-2-(phenylm8thyloxy)8thyl]-2-amino- 
2-methylpropanamide 

8. N-[1 (R)-[(2,3-Dihydro-3(RS)-hydroxyspiro[1 H-indene-1 .A'-piperidinl-r-ylJcarbonylJ^^phenylmelhyloxyJethyl]- 
2-aminc-2-methy!propanamide 

9. N-[1 (RHt^S-Dihydrospirofl H-indene-1 ,4'-piperidin)-1 '-yOcarbonylJ^-C^.S'-difluorophenylmethyloxyJethyl]^- 
amino-2-methylpropanamide 

10. N-[1(RS)-[(2,3-DihydfO-3(RS)-hydroxyspiro[1 H-indene-1 .^-piperidinJ-V-yl) carbonyl]-3-phenylpropyll-2-ami- 
no-2-methylpropanamide 

11. N-[1(RH(2,3-Dihydro-3-oxospiro[1 H-indene-1 ^'-piperidinl-V-yOcarbonyll-S-cyclohexylpropyll^namino^-me- 
thylpropanamide 

12. N-[1(R)-((2,3-Dihydro-3-(RS)-hydroxyspiro[1 H-indene-1, ^-piperidinJ-r-yOcarbonyll-S-cyclohexylpropyl]^- 
amino-2-methylpropanamide 

13. N-(1(R)-[(2,3-Dihydro-3'Oxospiro[1 H-indene-1 .^-piperidinl-V-ylJcaibonylH-ph 
propanamide 

14. N-(1(R)-((2,3-Dihydro-3(RS)-hydroxyspiro[1 H-indene-1 .^-piperidinJ-V-yl) carbonyl]-4-phenylbutyI)-2-amino- 
2-methylpropanafTiide 

15. V-[2(R)-[(2-amino-2-methyM-oxopropyl)amino^^^ 
piperidineJ-3-carboxylic acid; 

16. 1'[2(R)-[(2-amino-2Hnethyl-1-oxcpropyl)amino]-3-(indole-3-yl)-1-oxopropyl)-2 l 3-dihyd 
piperidine-3-carboxylic acid ethy! ester; 

17. V-^RH^-aminc^-methyt-l-oxopro 
ridine]-3-carboxylic acid; 

18. V-[2(R)-l(2-amino-2-methyl-l -oxopropyl)amino]-5-phenyl-1 -oxopentyl)-2,3-dihydrospiro[1 H-indene-1 ,4-pipe- 
ridine]-3-carboxylic acid ethyl ester; 

19. 142(R)-[(2-amino-2-methyM^xopropyl^ 
piperidine]-3-acetic acid; 

20. 1 , -[2{R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro{1 H-indene-1 ,4'- 
piperidine]-3(R)-acetic acid; 

21 . 1 , -[2(R)-[(2-amino-2-methyl-1 K)xopropyl)amino]-3-{indole-3-yl)-1 -oxopropy1]-2,3-dihydrospiro[1 H-indene-1 ,4'- 
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piperidine]-3(S)-acetic acid; 

22. 142(R)-[(2-aminc>2-methyM-oxcprop^ 
piperidine]-3-acetic acid ethyl ester; 

23. 142(R)-[(2-amino-2-methyM-oxop 
piperidine]-3(R)-acetic acid ethyl ester, 

24. 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 <>xopropyO-2,3-dihydrospiro[1 H-indene-1 ,4*- 
piperidine]-3(S)-acetic acid ethyl ester; 

25. 1 , -(2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoroindole-3-yl)-1 ^xopropyl]-2,3-dihydrospiro[1 H-in- 
dene-1 ,4-piperidine]-3-acetic acid; 

26. r-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoroindole-3-yl)-1 -oxopropyll-2,3-dihydrospiro[1 H-in- 
dene-1 ,4-piperidine]-3(R)-acetic acid; 

27. r-[2(RM(2«amino-2-methyl-1 -oxopropyl)amino]-3-(5-f1uoroindole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro|1 H-in- 
dene-1 ^'-piperidinel-SJSJ-acetic acid; 

2B. l42(RH(2-amino-2-methyl-1-axopropyl)am 
dene-1 ,4'-piperidine)-3-acetic acid ethyl ester; 

29. 1 42(R)-[(2-amino-2-methyl-1 -oxopropyl)amino)-3-(5-fluoroindole-3-yl)-1 oxopropyl]-2,3-dihydrospiro(1 H-in- 
dene-1 ,4'-piperidine]-3(R)-acetic acid ethyl ester; 

30. 1H2(RH(2-amino-2-methyl-1-oxopropyl)a^ 
dene-1 ^-piperidineJ-SCSJ-acetic acid ethyl ester; 

31. 142(R)-[(2-aminch2-methyl-1<>xo^ 
l.^-piperidinel-S-acetic acid; 

32 1 '-[2(RM(2-amino-2-niethyM -oxopropyl)amino]-3-{phenylmethoxy)-1 -oxopropyG-2,3-dihydrospiro[1 H-indene- 
1 ,4'-piperidine]-3-acetic acid ethyl ester; 

33. 1 '-[2(R)-[(2-amino-2-methyM -oxopropyl)amino]-3-(2,6-difluorophenylmethoxy)-1 -oxopropyl]*2,3-dihydrospiro 
[1 H-indene-1 ,4'-piperidine]-3-acetic acid; 

34. 1 42(R)-((2-amino-2-methyl-1 -oxopropyl)amino]-3-(2,6-dif(uorophenylmethoxy)-1 -oxopropyl]-2,3-dihydrospiro 
[1 H-indene-1, 4'-piperidine]-3-acetic acid ethyl ester; 

35. 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoroindole-3-yl)-1 -oxopropylJ-2,3-dihydro-6-fluorospiro 
[ 1 H-indene-1 .^-piperidineJ-S-acetic acid; 

36. 1 , -[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoroindole-3-yl)-1 -oxopropyl]-2,3-dihydro~6-fluorospiro 
[1 H-indene-1 .^-piperidineJ-S-acetic acid ethyl ester; 

37. V-[2(RH(2-aminc-2-methy1-1 -oxopropyl)amino]-5-phenyl-l -oxopen\yl]-2,3-dihydrospirol1 H-indene-1 ,4'-pipe- 
fidine]-3-propanoic acid; 

38. V-[2(RH(2-amino-2«methyl-1-ro^^ 
ridine]-3-propionic acid ethyl ester; 

39. V-[2(RH(2-amino-2-methyl-1<^ 
ridine]-3-acetic acid; 

40. V-[2(RH(2-amino2-methyl-1 oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro(1 H-indene-1 ,4'-pipe- 
ridine]-3(S)-acetic acid; 
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41. 142(RH(2-amino-2-methyl-1«5xopro 
ridine]-3(R)-acetic acid; 

42. V-[2(RH(2-amino-2-methyM -oxopropyl)amino]-5-phenyM -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'-pipe- 
ridine]-3-acetic acid ethyl ester; 

43. 1 42(RH(2-amino2-methyM -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'-pipe- 
ridine]-3(S)-acetic acid ethyl ester, 

44. V-[2(R)-[(2-aminc^2Hnethyl-1^ 
ridine]-3(R)-acetic acid ethyl ester; 

45. N-Ethyl-1 *-[2(RH(2-arnino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene- 
1 .^-piperidineJ-S-acetamide; 

46: N-Ethyl-1 , -[2(R)-((2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene- 
1 .^-piperidinej-StSj-acetamide; 

47. N-Ethyl-1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-5~phenyl-1 -oxopentyl]-2,3<lihydrospiro[1 H-indene- 
1 .^-piperidinel-S-acetamide; 

48. 1 , -[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl)-2,3-dihydro-6-fluorospiro[1 H-indene- 
1 ,4'-piperidine]-3-acetic acid; 

49. 1 , -(2(R)-[(2-amino-2-methyl-1 <»xopropyl)amino]-5-phenyl-1 -oxopentyl-2,3-dihydro-6-fluorospiro[1 H-indene- 
1 ,4'-piperidine]-3-acetic acid ethyl ester; 

50. 1 '-[2(R)-{(2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4-pipe- 
ridine]-3-propanoic acid; 

51 . V-[2(R)-{(2-amino-2-fnethyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro(1 H-indene-1 ,4'-pipe- 
ridine]-3-propanoic acid ethyl ester; 

52. 1 '-[2(R)-{(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyq-2,3-dihydro-6-fluorospiro[1 H-in- 
dene-1 ,4'-piperidine]-3-acetic acid. 

and pharmaceutically acceptable salts and individual diastereomers (where unspecified) thereof. 
[0019] Representative examples of the nomenclature employed are given below: 




N-l1(RH(2,3-Dihydrospirof1 H-indene-1 .^-piperidinl-T-vncarbonvn^-dH-indol-S-vDethvll-S-amino-S-methvlbutana- 
mide 
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OH 




N-f1(RH(2>Dihydrospirof1H-indene-1,4^^ 
pyllaminol-3-methylbutanamide 




N-f 1 (RH(3,4-Pihvdrospiron (2H) -naphthalene-1 ,4'-piperidin1-1 , -vl)-carbonvn-2>(indol-3-vl)ethvl1-N , -f3-fR)-piperidinvl1 
urea 




N-f1(RH(2>Dihvdro-3(RS)-hydroxvspiron^ 



12 



propanamide 



EP 0 662 481 B1 




CH 2 C0 2 H 



1W2(RH(2^mino-2-memyl-1<)XOpropv!)am 
piperidinel-3-acetic acid 



N-EthvnM2(RM(2-amino-2smethvn<)xopropM^ 
MH-indene-M' -pipe rid ine1-3^ropanamide 

[0020] Throughout the instant application, the following abbreviations are used with the following meanings: 

BOC t-butyloxycarbonyl 

BOCON 2-(tert-butoxycarbonylamino)-2-phenylacetonitrile 

BOP Benzotriazol-1 -yloxy tris/dimethylamino)-phosphonium hexaf luorophosphate 

CBZ Benzyloxycarbonyl 

DCC Dicyclohexylcarbodiimide 

DIBALH Diisobutyl aluminum hydride 

DMF N,N-dimethylformamide 

EDC 1 -(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 

FAB- MS Fast atom bombardment-mass spectroscopy 

GHRP Growth hormone releasing peptide 

HOBT Hydroxybenztriazole 

LAH Lithium aluminum hydride 

HPLC High pressure liquid chromatography 

MHz Megahertz 

MPLC Medium pressure liquid chromatography 

NMM N-Methylmorpholine 

NMR Nuclear Magnetic Resonance 

PLC Preparative layer chromatography 




CH 2 CH 2 CONHEt 
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PCC Pyridinium chlorochromate 
Ser Serine 

TFA Trifluoroacetic acid < 
THF Tetrahydrofuran 
5 TLC Thin layer chromatography 
TMS Tetramethylsilane 

[0021] The compounds of the instant invention alt have at least one asymmetric center as noted by the asterisk in 
the structural Formulas I and II above. Additional asymmetric centers may be present on the molecule depending upon 

10 the nature of the various substituents on the molecule. Each such asymmetric center will produce two optical isomers 
and it is intended that all such optical isomers, as separated, pure or partially purified optical isomers, racemic mixtures 
or diastereomeric mixtures thereof, be included within the ambit of the instant invention. In the case of the asymmetric 
center represented by the asterisk, it has been found that the absolute stereochemistry of the more active and thus 
more preferred isomer is shown in Formula la. This preferred absolute configuration applies to Formulas I and II. With 

is the R 2 substituent as hydrogen, the special configuration of the asymmetric center corresponds to that in a D-amino 
acid. In most cases this is also designated an R-configuration although this will vary according to the values of R, and 
R 2 used in making R- or S-stereochemical assignments. 



20 



25 



30 



35 




40 [0022] The instant compounds are generally isolated in the form of their pharmaceutical^ acceptable acid addition 
salts, such as the salts derived from using inorganic and organic acids. Examples of such acids are hydrochloric, nitric, 
sulfuric, phosphoric, formic, acetic, trifluoroacetic, propionic, maleic, succinic, malonic, methane sulfonic and the like. 
In addition, certain compounds containing an acidic function such as a carboxy can be isolated in the form of their 
inorganic salt in which the counterion can be selected from sodium, potassium, lithium, calcium, magnesium and the 

45 like, as well as from organic bases. 

[0023] The preparation of compounds I and II of the present invention can be carried out in sequential or convergent 
synthetic routes. Syntheses detailing the preparation of the compounds of Formula I and II in a sequential manner are 
presented in the following reaction schemes. 

[0024] The protected amino acid derivatives 1 are, in many cases, commercially available where the protecting group 
50 L is, for example, BOC or CBZ groups. Other protected amino acid derivatives 1 can be prepared by literature methods. 
Many of the spiro piperidines and spiroazepines (n=2) of formula 2 and 2a are known in the literature and can be 
derivatized on the aryl groups by standard means, such as halogenation, nitration, sulfonylation, etc. Alternatively, 
various aryl substituted spiro piperidines and azepinescan be prepared following literature methods using derivatized 
aryl intermediates. Many spiroazepine intermediates (n=2 in Formula I) are also known. Novel spiroazepines can be 
55 prepared as illustrated in Scheme 23. They may be used in the schemes shown below in place of piperidine interme- 
diates to afford compounds of Formulas I and II where n=2. 

[0025] Intermediates of formulas 3 and 3a can be synthesized as described in Scheme 1 . Coupling of spiro com- 
pounds of formula 2 and 2a to protected amino acids of formula 1 , wherein L is a suitable protecting group, is conven- 
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iently carried out in an inert solvent such as dichloromethane by a coupling reagent such as DCC or EDC in the presence 
of HOBT. Alternatively, the coupling can also be effected with a coupling reagent such as BOP in an inert solvent such 
as dichloromethane. Separation of unwanted side products, and purification of intermediates is achieved by chroma- 
tography on silica gel, employing flash chromatography (WC. Still, M. Kahn, and A. Mitra J. Org. Chem. 1978,43, 
2923), MPLC or preparative TLC. 



SCHEME 1 
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02 ^6 

COOH 
1 




H 



?2 1*6 

Ri-f-N- 



9i 



CO 

.N 



2a 



^3b 



3a 



45 



SO 



[0026] Conversion of 3 and 3a to intermediates 4 and 4a can be carried out as illustrated in Scheme 2. Removal of 
benzyloxycarbonyl groups can be achieved by a number of methods known in the art; for example, catalytic hydro- 
genation with hydrogen in the presence of palladium or platinum catalyst in a protic solvent such as methanol. In cases 
where catalytic hydrogenation is contraindicated by the presence of other potentially reactive functionality, removal of 
benzyloxy carbonyl groups can also be achieved by treatment with a solution of hydrogen bromide in acetic acid. 
Removal of BOC protecting groups is carried out in a solvent such as methylene chloride or methanol, with a strong 
acid, such as hydrochloric acid or trifluoroacetic acid. Conditions required to remove other protecting groups which 
may be present can be found in Greene, T; Wuts, P.G M. Protective Groups in Organic Synthesis, John Wiley & Sons, 
Inc., New York, NY 1991. 
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. SCHEME 2 



10 



15 



25 



30 



35 




20 3 




R 3b Protecting Group 4 R 3b 

Hi — |— N-H 
CO 



E- 



3a R 3 b 4a n3b 



a R™, 



[0027] Intermediates of formula 5 and 5b, wherein A is a methylene or a substituted methylene group, can be pre- 
40 pared as shown in Scheme 3 by coupling of intermediates of formula 4 and 4a to amino acids of formula 6, once again, 
in an inert solvent such as dichloromethane by a coupling reagent such as EDC or DCC in the presence of HOBI 
These amino acids 6 are known amino acids or amino acids readily synthesized by methods known to those skilled in 
the art. Alternatively, the coupling can also be effected with a coupling reagent such as BOP in an inert solvent such 
as dichloromethane. Also if or R 5 is a hydrogen then amino acids of formula 7 are employed in the coupling reaction, 
45 wherein L is a protecting group as defined above, to give 5a and 5c. Deprotection of 5a and 5c (L = protecting group) 
can be carried out under conditions known in the art. 



so 
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. SCHEME 3 

R 2 Re © R 4 
R, — j— N— C-A-N 

CO *R 5 or L 




*3a R 4 
HOOC-A-N-R 5 
6 

OR 

HOOC-A-N-L R 1 — -pN-C-A-N'" 4 

7 CO R 5° rL 



O 

B F \ 



^3b 

5b and 5c < R « aL > 



[0028] Compounds of formula I and II wherein R 4 and/or Rg is a hydrogen can be further elaborated to new com- 
pounds I and II (preferred side chain R4 or R s = CH 2 -CH(OH)-CH 2 X, wherein X = H or OH) which are substituted on 
the amino group as depicted in Scheme 4 Reductive amination of I and II with an aldehyde is carried out under con- 
ditions known in the art; for example, by catalytic hydrogenation with hydrogen in the presence of platinum, palladium, 
or nickel catalysts or with chemical reducing agents such as sodium cyanoborohydride in an inert solvent such as 
methanol or ethanol. Alkylation to yield amino alcohols can also be accomplished via an epoxide opening reaction. 



17 



EP 0 662 481 B1 



SCHEME 4 



R 2 R 6 O Rd 

R,— j— N-C-A-N 
CO R 5 
A 




R 4 and/or R 5 = H 



Reductive 
Amination 

or Epoxide 
opening 



R 2 R 6 0 ^ 
Ri — f— N-C-A-N 



CO 
i 



R 3b 



3a 



I where R 4 and/or R 5 is C r C 6 
alkyl or substituted alkyl 



Ri— h-N-C-A-N R t — f— N-C-A-N. 




R 



3b 



CO R 5 




II R 4 and/or R 5 = H || where R 4 and/or R 5 is C1-C6 

alkyl or substituted alkyl 



[0029] Compounds of formula I and II, wherein A is N(R 2 )-(CH 2 ) 2 -C(R 7 )(R 7a )-(CH 2 )y. can be prepared as shown in 
Scheme 5 by reacting 4 or 4a with reagents 8, wherein X is a good leaving group such as CI, Br, I, imidazole. Alterna- 
tively, 4 and 4a can be reacted with an isocyanate of formula 9 in an inert solvent such as 1 ,2-dichtoroethane. If F^or 
R 5 is hydrogen in the final product, the reagents 8 and 9 will bear a removable L protecting group in place of R 5 . 
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SCHEME 5 

s ?2 ^6 

R 1 — |— N-H 
CO 




[0030] The compounds I and II of the present invention can also be prepared in a convergent manner as described 
*o jn reaction Schemes 6, 7 and 8: 

[0031] The protected amino acid derivatives 10 are, in many cases, commercially available where M = methyl, ethyl, 
or benzyl esters. Other ester protected amino acids can be prepared by classical methods familiar to those skilled in 
the art. Some of these methods include the reaction of a protected amino acid with a diazoalkane and removal of a 
protecting group I, the reaction of an amino acid with an appropriate alcohol in the presence a strong acid like hydro- 
ps chloric acid or p-toluenesulfonic acid. Synthetic routes for the preparation of new amino acids are described in Schemes 
11, 12 and 13. 

[0032] Intermediates of formula 11 and 11a, can be prepared as shown in Scheme 6 by coupling of amines 10 to 
amino acids 6 and/or 7, wherein L is a protecting group, as described above in Scheme 3. When a urea linkage is 
present in 11 or 11a, it can be introduced as illustrated in Scheme 5. 

so 
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SCHEME 6 



TO 



75 



R 2 fj*6 

»H-N-H 
COOM 

10 



f?4 

HOOC-A-N-R5 

6 



OR 



R 4 



HOOC-A-N-L 
7 



R 2 Re O R 4 
i 1 11 1 

R1 — [— N-C-A-N-R 
COOM 



11 



R 2 Re O R 4 
R,— [-N-C-A-N-L 
COOM 
11a 



20 [0033] Conversion of the ester 11 or 11a to intermediate acids 12 or 12a can be achieved by a number of methods 
known in the art as described in Scheme 7; for example, methyl and ethyl esters can be hydrolyzed with lithium hy- 
droxide in a protic solvent like aqueous methanol. In addition, removal of benzyl group can be accomplished by a 
number of reductive methods including hydrogenation in the presence of platinum or palladium catalyst in a protic 
solvent such as methanol. An allyl ester can be cleaved with tetrakis-triphenylphosphine palladium catalyst in the 

25 presence of 2-ethylhexanoic acid in a variety of solvents including ethyl acetate and dichloromethane (see J. Org. 
Chem. 1982, 42, 587). 



SCHEME 7 

30 

f*2 ^6 O R 4 Jj*2 fj*6 O fj* 4 

R 1 — J — N-C-A-N-R 5 R,— |— N-C -A-N-R 5 
as COOM COOH 

11 ^ 12 



40 



45 



R 2 ReO R 4 R 2 R 6 0 R 4 

R 1 — |— N-C-A-N-L R 1 — ^-N-C-A-N-L 
COOM COOH 
11a 12a 



[0034] Acid 12 or 12a can then be elaborated to 5 & 5a and 5b & 5c as described in Scheme 8. Coupling of spiro 
compounds of formula 2 and 2a to acids of formula 12 or 12a, wherein L is a suitable protecting group, is conveniently 
carried out in an inert solvent such as dichbrom ethane by a coupling reagent such as dicylohexyl carbodiimide (DCC) 
or EDC in the presence of 1 -hydroxybenztriazole (HOBT). Alternatively, the couplingcan also be effected with a coupling 
50 reagent such as benzotriazol-1 -yloxytris(dimethylamino) phosphonium hexafluorophosphate ("BOP") in an inert solvent 
such as dichloromethane. Transformation of 5a & 5c to I and II is achieved by removal of the protecting group L When 
R 4 and/or R 5 is H, substituted alkyl groups may be optionally added to the nitrogen atom as described in Scheme 4. 
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SCHEME 8 



R 2 R 6 O R 4 
R,— |— N-C-A-N 

i He or L 




^f^O R 4 D )~V^ 3a 

R 1 -4-N-C-A-N-R 5 E — \ t < / < 

COOH W W 

12 o R 3b R^ 



2 

+ ' 5 and 5a 



R 2 R *° R * fL R 2 R 6 0 / R 



COOH k< ,n CO 

12a i \ r x. 



4 

N-C»A-N N 

R 5 orL 



R 3b 

2a 




[0035] The preparation of oxygenated spiroindanyl intermediates is illustrated in Scheme 9. Hydroboration of the 
protected spiroindene 1 3 followed by oxidative workup with pyridinium chlorochromate provides the spiroindanone 14 . 
The amino protecting group (L), which for example is a t-butoxycarbonyl or benzyloxy-carbonyl group is removed under 
acidic and / or reducing conditions to provide the spiroindanone 15 which can then be Incorporated into a growth 
hormone secretagogue via the chemistry detailed in Schemes 1 and 8, utilizing generic intermediates 2 and 2a. 
[0036] Alkylation alpha to the ketone of the spiroindanone intermediate can be readily accomplished employing a 
variety of bases and alkylating agents. For example treatment of 14 with excess sodium hydride in an inert solvent 
such as tetrahydrofuran followed by excess methyl iodide produces 16. 

[0037] Spiroindane intermediates containing hydroxyl substituents are easily prepared from the spiroindanone 14 
The reduction of the ketone can be accomplished with reducing agents, for example sodium borohydride. The protecting 
group (L) can then be removed as noted above and the resulting hydroxyspiroindane can be employed in the chemistry 
described in Schemes 1 and 8. Alternatively the secretagogues that contain a hydroxyspiroindane function can be 
obtained from the secretagogues containing the spiroindanone by reducing the ketone as the final step in the synthesis. 
[0038] Chiral hydroxy spiroindanes can be prepared by methods well known to those skilled in the art including the 
use of chiral reducing agents such as (SJ-tetrahydro-l-methyl-S^-diphenyl-lH^H-pyrroIoll.^cKl.a^Joxazaborole 
(Corey et al., J. Am. Chem. Soc.1987, 109, 5551) Determination of absolute stereochemistry can be achieved by a 
number of methods including x-ray crystallography of a suitable crystalline derivative. Derivatization with Mosher*s acid 
may provide a suitable derivative. Alkylation and acylation of hydroxyspiroindane 18 is readily carried out with a base 
and the desired alkylation or acylation agent. Urethanes are formed by reacting 18 with organic isocyanates or with 
sodium isocyanate. 
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[0039] The spiroindanone intermediates 14 can also serve as convenient starting materials for the incorporation of 
amines onto the spiroindanes, see Scheme 10. Formation of the oxime of the spiroindanone with hydroxylamine hy- 
drochloride in a suitable solvent such as ethanol in the presence of sodium hydroxide followed by reduction of the 
oxime provides the amine 21. The amino group of 21 can be easily alkylated, acylated, sulfonylated or reacted with 
isocyanates by methods commonly known to those skilled in the art. 

[0040] Chiral aminospiroindanes are available by numerous methods including resolution of the racemates by the 
classical methods. For example resolution can be achieved by the formation of diastereomertc salts of the racemic 
amines with optically active acids such as D- and L- tartaric acid. The determination of the absolute stereochemistry 
can be accomplished in a number of ways including X-ray crystallography of a suitable crystalline derivative such as 
a D- or L- tartaric acid salt. 
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55 [0041] The compounds of formulas I and il of the present invention are prepared from a variety of substituted natural 
and unnatural amino acids such as those of formulas 22 and 6 and 7 where A is a substituted methylene group. 
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R 2 R 6 

C0 2 H 
22 

70 

[0042] The preparation of these intermediates is accomplished by classical methods familiar to those skilled in the 
art (Williams, R. M. "Synthesis of Optically Active a-Amino Acids' Pergamon Press: Oxford, 1989; Vol. 7). When it is 
desirable to synthesize these intermediates in optically pure form, some established methods include: (1) asymmetric 

is electrophilic amination of chiral enolates (J. Am. Chem. Soc. 1988, 108, 6394-6395, 6395-6397, and 6397-6399), (2) 
asymmetric nucleophilic amination of optically active carbonyl derivatives, (J. Am. Chem. Soc. 1992, 114, 1906; Tet- 
rahedron Lett. 1987, 28, 32), (3) diastereoselective alkylation of chiral glycine enolate synthons (J. Am. Chem. Soc. 
1991, 113, 9276; J. Org. Chem. 1989, 54, 3916), (4) diastereoselective nucleophilic addition to a chiral electrophilic 
glycinate synthon (J. Am. Chem. Soc. 1 986, 1 08, 1 1 03), (5) asymmetric hydrogenation of prochiral dehydroamino acid 

20 derivatives ("Asymmetric Synthesis, Chiral Catalysis; Morrison, J.D., Ed; Academic Press: Orlando, FL, 1 985; Vol 5), 
and (6) enzymatic syntheses (Angew. Chem. Int. Ed. Engl. 1978, 17, 1 76). D.L- Amino acids as their amino or carboxyl 
protected intermediates can be resolved by crystallization of salts derived from optically active acids or amines.p-Amino 
acids can be prepared, for example by the hydrolysis of substituted p-lactams as described in US Patent 5206237. 
[0043] For example, alkylation of the enolate of diphenyloxazinone 23 (J. Am. Chem. Soc. 1991, 113, 9276) with 

25 cinnamyl bromide in the presence of sodium bis(trimethylsilyl)amide proceeds smoothly to afford 24 which is converted 
into the desired (D)-2-amino-5-pheny!pentanoic acid 25 by removing the N-t-butyloxy carbonyl group with trif luoroacetic 
acid and hydrogenation over a PdC^ catalyst (Scheme 11) 
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[0044] Intermediates of formula 22 which are 0-benzyl-(D)-serine derivatives 27 are conveniently prepared using a 
known procedure from suitably substituted benzyl halides and N-protected-(D)-serine 26. The protecting group I is 
conveniently a BOC or a CBZ group. Benzylation of 26 can be achieved by a number of methods well known in the 
literature including deprotonation with two equivalents of sodium hydride in an inert solvent such as DMF followed by 
55 treatment with one equivalent of a variety of benzyl halides (Synthesis 1989, 36) as shown in Scheme 12. 
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[0045] The 0-alkyl-(D)-serine derivatives are also prepared using Ihis procedure and an alkyl halide. 
[0046] The alkylatton of N-protected-(D)-cysteine 45 is carried out by the procedure described in the (D)-serine de- 
rivative synthesis and illustrated below with R 1a -X where X is a leaving group such as halides and mesybxy groups 
as shown in Scheme 13. 
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[0047] The oxidation of the cysteine derivatives 29 to the sulfoxide 30 (m = 1) and the sulfone 30 (m = 2) can be 
accomplished with many oxidizing agents. (For a review of the oxidation of sulfides see Org. Prep. Proced. int. 1982, 
74, 45.) Sodium periodate (J. Org. Chem. 1967, 32, 3191) is often used for the synthesis of sulfoxides and potassium 
hydrogen persulfate (OXONE) (Tetrahedron Lett. 1981, 22, 1287) is used for the synthesis of sulfones. 
[0048] Hence, a variety of substituted amino acids may be incorporated into a growth hormone secretagogue via 
the chemistry detailed in Schemes 1 and 8. The secretagogues that contain a sulfoxide or a sulfone functional group 
can also be prepared from the cysteine secretagogues by using sodium periodate or OXONE®. Alternatively hydrogen 
peroxide may be used as the oxidizing reagent in the last step of the synthesis as shown in Scheme 14. The sulfoxide 
32 (m = 1 ) and sulfone 32 (m = 2) analogs can be separated by preparative thin layer chromatography. 
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SCHEME 14 
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[0049] Removal of amino protecting groups can be achieved by a number of methods known in the art; as described 
above and in Protective Groups in Organic Synthesis T.W. Greene, John Wiley and Sons, NY. 1981. 
[0050] Compounds of formula I wherein R 4 and R 5 are each hydrogen can be further elaborated by reductive alkyla- 
tion with an aldehyde by the aforementioned procedures or by alkylations such as by reaction with various epoxides. 
#> The products, obtained as hydrochloride or trifluoroacetate salts, are conveniently purified by reverse phase high per- 
formance liquid chromatogrphy (HPLC) or by recrystallization. 

[0051] Homologation of the spiroindanone 14 provides easy access to spiroindanyl intermediates containing acid 
and ester groups. This chemistry is described in Scheme 15 below. Treatment of 14 with a base in an inert solvent 
such as THF followed by the addition of a Inflating agent provides the enol triflate. Carboxylation of the enol triflate 
45 according to the procedure of Cacchi, S. Tetrahedron Letters , 1985 , 1 1 09-1 1 1 2 provides the ester 34. The protecting 
group can then be removed as described above and the resulting amine can be incorporated into a secretagogue via 
the chemistry depicted in Schemes 1 and 8. A secretagogue containing an acid function is readily available via sapon- 
ification of the ester group as the final step of the synthesis . 

[0052] Saponification of the ester of 34 provides an acid which can be conveniently derivatized as for example re- 
50 action with an amine in the presence of a coupling agent such as EDC gives amides which can then be incorporated 
into secretagogues following the chemistry detailed in Schemes 1 and 8. 

[0053] Hydrogenation of 34 using a palladium catalyst in an inert solvent provides the saturated compounds which 
can then either be derivatized as above or carried on to the final products via the chemistry described in Schemes 1 
and 8. The ester may also be reduced to a primary alcohol with LAH and to a aldehyde with DIBALH. Reductive 
55 alkylation of the aldehyde with ammonium acetate and sodium cyanoborohydride affords an amino methyl analog. 
These hydroxymethyl and aminomethyl analogs may then be further reacted to afford additional growth hormone secre- 
tagogues of the general formula I. Chiral acids are available by a variety of methods known to those skilled in the art 
including asymmetric catalytic hydrogenation and resolution of a pair of diastereomeric salts formed by reaction with 
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a chiral amine such as D or L a-methylbenzylamine. The absolute stereochemistry can be determined in a number of 
ways including X-ray crystallography of a suitable crystalline derivative. 



SCHEME 15 




[0054] Spiroindane intermediates, for incorporation into growth hormone secretagogues, can be further elaborated 
in the benzylic position by the chemistry detailed in the following schemes. 

[0055] Homologs of ester 37 can be conviently prepared by a variety of methods known to those skilled in the art 
igncluding the displacement of an activated alcohol such as tosylate 38 by a malonate nucleophile followed by decar- 
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boxylation or a cuprate reaction followed by the adjustment of the chain length or oxidation state as appropiate, see 
scheme 16 below. 
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[0056] Alternatively the reaction of spiroindanone 14 with Wittig or Emmons reagents also provides access to ho- 
mologs of ester 37. The chemistry is described in scheme 17 below. Treatment of triethylphosphonoacetate with a 
base in an inert solvent such as THF followed by the addition of ketone 14 provides the unsaturated ester 43. Hydro- 
ps genation of 43 using a palladium catalyst in an inert solvent provides the saturated ester 44. The protecting group can 
then be removed as described above and the resulting amine can be incorporated into a secretagogue via the chemistry 
described in Schemes 1 and 8. A secretagogue containing an acid lunction can be obtained via saponification of the 
ester function as the final step of the synthesis. 
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SCHEME 17 
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30 [0057] Chirai esters and acids are available by a variety of methods known to those skilled in the art including asym- 
metric catalytic hydrogenation, chomatographic resolution ot a pair of diasteromers, and via crystallization of salts 
formed from chirai amines such as D or L-a- methylbenzylamine. The absolute stereochemistry can be determined in 
a number of ways including X-ray crystallography of a suitable crystalline derivative 

[0058] The ester can be reduced to an alcohol by treatment with LAH and to an aldehyde with DIBALH. Reductive 
35 alkylation of the aldehyde with ammonium acetate and sodium cyanoborohydride affords an amino methyl analog. 
These hydroxymethyl and aminomethyl analogs may then be further reacted to afford additional growth hormone secre- 
tagogues of the general formula 1. 

[0059] Saponification of ester 44 provides an acid which can be conviently derivatized as for example reaction with 
an amine in the presence of a coupling reagent such as EOC gives amides which can be incorporated into a secreta- 
40 gogue as detailed in Schemes 1 and 8. 

[0060] Homologation of ester 44 is possible using a variety of methods known to those skilled in the art including the 
method described in J. Org. Chem. 1992 , 57 7194-7208. 

[0061] A variety of acid equivalents can also be incorporated into the spiromdane intermediates for example acyl- 
sulfonamides are readily available from acids such as 35 and 40. Treatment of the spiroindane acid with a base in an 
45 jnert solvent such as THF followed by the addition of oxalyl chloride provides an acid chloride which is then treated 
with a sodium salt of a sulfonamide. The protecting group can then be removed using chemistry described above and 
the resulting amine can be incorporated into a secretagogue using chemistry depicted in Schemes 1 and 8. 
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[0062] Tetrazole spiroirtdane intermediates are available from nitriles of both the shorter and longer homotog series. 
For example the reaction of enol triflate 33 with a cyanide anion and a palladium catalyst in the presence of an inert 
20 solvent such as toluene provides the unsaturated nitrila which can be converted into the tetrazole by reaction with 
trimethylstannyl azide in an inert solvent at elevated temperatures. Reduction of the indene double bond in 45 and 47 
with catalysts such as Pd/C in ethanol affords the corresponding saturated analogs. 




[0063] Esters such as 37 can be conviently acylated or alkylated next to the ester function by treatment with a variety 
of bases and alkylating or acylating agents. For example reaction of 37 with potassium bis(trimethylsilyiamide) in an 
inert solvent such as THF followed by the addition of ethyl chloroformate provides 48 in good yield. Removal of the 
protecting group and incorporation into the secretagogues can be accomplished as described above. 
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SCHEME 20 




[0064] Further substitution at the benzylic position of the spiroindanes is readily carried out via the tosylate of alcohol 
18. Displacement of the tosylate with a variety of nucleophiles is possible. For example treatment of tosylate 38 with 
sodium thiomethoxide in DMSO provides the sulfide 49. The protecting group can be removed as above and the 
20 resulting amine can be incorporated into the secretagogues employing chemistry described in Schemes 1 and 8. Al- 
ternatively the sulfide can be oxidized to the sulfoxide or sulfone by treatment with the appropriate oxidizing agent prior 
to deprotection or as the final step in the synthesis. 
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40 [0065] The incorporation of aryl and heteroaryl groups into the benzylic position of spiroindanes is most coveniently 
carried out via the enol triftate 33. Palladium catalysed reaction of the enol triflate with a variety of aryl or heteroaryls- 
tannanes in an inert solvent such as toluene provides the desired intermediates. For example 2-trimethylstannylpyridine 
reacts with 33 in the presence of a catalytic amount of telrakis(triphenylphosphene)palladium in toluene at refux to 
give the coupled product 50. Arternativiely the enol triflate 33 can be converted into the vinyl stannane 51 by reaction 

45 with hexamethylditin and a palladium catalyst in an inert solvent such as toluene. The vinyl stannane can then be 
coupled with a variety of aryl or hetero aryl bromides or Inflates, for example coupling to 2-bromo-3-carbomethoxypy- 
ridine provides 52. The protecting group L can be removed from the coupled products using chemistry described above 
and the resulting amine can be included in the secretagogues as described in Schemes 1 and 8. 

so 
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SCHEME 22 
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[0066] The spiropiperidine ring of the growth hormone secretagogues can be replaced with a spiroazepine ring. 
Alkylation of indene with dibromide 53, prepared as described in J. Am. Chem. Soc. 1990, 9001 -9003, and base in an 
inert solvent such as THF followed by acid treatment provides ketone 54. Ring expansion of the ketone can be accom- 
plished using a variety of methods including treatment of the ketone with hydrazoic acid in an inert solvent such as 
chloroform. The lactam can then be reduced to an amine be reaction with LAH in an inert solvent such as THF. The 
resulting amine can be incorporated into a secretagogue by employing the chemistry depicted in Schemes 1 and 8 
and the indene double bond in 56 may be reduced or further substituted as described herein for spiroindenylpiperidines 
and their L protected derivatives. 
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SCHEME 23 
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[0067] Alternative spiro compounds are readily prepared from 1 -indanones. For example the 1 -indanone 57 can be 
alkylated in the presence of a base, such as sodium hydride or lithium or potassium bis(trimethylsilyl)amide with the 
protected bis 2-haloethyl amine, where L is a defined protecting group such as methyl, benzyl, t-Boc, or Cbz, etc., and 

35 Y could be CI, Br, I, in an inert solvent such as THF or DMF to yield the spiropiperidine 58. The protecting group could 
be removed by procedures described above to yield formula 59 The ketone functionality may be reduced to an alcohol 
using sodium borohydride or may be fully reduced to a methylene also employing conditions known to those skilled in 
the art. For example, reduction of the ketone with sodium borohydride. followed by catalytic hydrogenation yielded 
compound 60. Removal of the protecting group L yielded general structure 61 The spiropiperidines of structure 59 or 

40 60 can then be incorporated into a growth hormone secretagogue via the chemistry described above. Alternatively, 
the ketone can be reduced after the incorporation into the secretagogue. 
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[0068] It is noted that the order of carrying out the foregoing reaction schemes may be varied to facilitate the reaction 
or to avoid unwanted reaction products. 

[0069] The growth hormone releasing compounds of Formula I and II are useful in vitro as unique tools for under- 
standing how growth hormone secretion is regulated at the pituitary level. This includes use in the evaluation of many 

to factors thought or known to influence growth hormone secretion such as age, sex, nutritional factors, glucose, amino 
acids, fatty acids, as well as fasting and non-fasting states. In addition, the compounds of this invention can be used 
in the evaluation of how other hormones modify growth hormone releasing activity. For example, it has already been 
established that somatostatin inhibits growth hormone release. Other hormones that are important and in need of study 
as to their effect on growth hormone release include the gonadal hormones, e.g., testosterone, estradiol, and proges- 

<5 terone; the adrenal hormones, e.g., Cortisol and other corticoids, epinephrine and norepinephrine; the pancreatic and 
gastrointestinal hormones, e g.. insulin, glucagon, gastrin, secretin; the vasoactive peptides, e.g., bombesin, the neu- 
rokinins; and the thyroid hormones, e.g., thyroxine and triiodothyronine. The compounds of Formula I and II can also 
be employed to investigate the possible negative or positive feedback effects of some of the pituitary hormones, e.g., 
growth hormone and endorphin peptides, on the pituitary to modify growth hormone release. Of particular scientific 

50 importance is the use of these compounds to elucidate the subcellular mechanisms mediating the release of growth 
hormone. 

[0070] The compounds of Formula I and II can be administered to animals, including man, to release growth hormone 
in vivo. For example, the compounds can be administered to commercially important animals such as swine, cattle, 
sheep and the like to accelerate and increase their rate and extent of growth, to improve feed efficiency and to increase 
ss milk production in such animals. In addition, these compounds can be administered to humans in vivo as a diagnostic 
tool to directly determine whether the pituitary is capable of releasing growth hormone For example, the compounds 
of Formula I and II can be administered in vivoXo children. Serum samples taken before and after such administration 
can be assayed for growth hormone. Comparison of the amounts of growth hormone in each of these samples would 
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be a means for directly determining the ability of the patient's pituitary to release growth hormone. 
[0071] Accordingly, the present invention includes within its scope pharmaceutical compositions comprising, as an 
active ingredient, at least one of the compounds of Formula I in association with a pharmaceutical carrier or diluent. 
Optionally, the active ingredient of the pharmaceutical compositions can comprise an anabolic agent in addition to at 
5 least one of the compounds of Formula I or another composition which exhibits a different activity, e.g., an antibiotic 
growth permittant or an agent to treat osteoporosis or in combination with a corticosteroid to minimize the catabolic 
side effects or with other pharmaceutically active materials wherein the combination enhances efficacy and minimizes 
side effects. 

[0072] Growth promoting and anabolic agents include, but are not limited to, TRH, diethylstilbesterol, estrogens, p- 
io agonists, theophylline, anabolic steroids, enkephalins, E series prostaglandins, compounds disclosed in U.S. Patent 
No. 3,239,345, e.g., zeranol, and compounds disclosed in U.S. Patent No. 4,036,979, e.g., sulbenox or peptides dis- 
closed in U.S. Patent No. 4,411,890. 

[0073] A still further use of the growth hormone secretagogues of this invention is in combination with other growth 
hormone secretagogues such as the growth hormone releasing peptides GHRP-6, GHRP-1 as described in U.S. Patent 

is Nos. 4,411 ,890 and publications WO 89/07110, WO 89/07111 and B-HT920 as well as hexarelin and the newly dis- 
covered GHRP-2 as described in WO 93/04081 or growth hormone releasing hormone (GHRH, also designated GRF) 
and its analogs or growth hormone and its analogs or somatomedins including IGF-1 and IGF-2 or a- adrenergic 
aginists such as clonidine or serotonin 5HTID agonists such as sumitriptan or agents which inhibit somatostatin or its 
release such as physostigmine and pyridostigmine. 

20 [0074] As is well known to those skilled in the art, the known and potential uses of growth hormone are varied and 
multitudinous. Thus, the administration of the compounds of this invention for purposes of stimulating the release of 
endogenous growth hormone can have the same effects or uses as growth hormone itself. These varied uses of growth 
hormone may be summarized as follows: stimulating growth hormone release in elderly humans; treating growth hor- 
mone deficient adults; prevention of catabolic side effects of glucocorticoids, treatment of osteoporosis, stimulation of 

2S the immune system, acceleration of wound healing, accelerating bone fracture repair, treatment of growth retardation, 
treating acute or chronic renal failure or insufficiency, treatment of physiological short stature, including growth hormone 
deficient children, treating short stature associated with chronic illness, treatment of obesity and growth retardation 
associated with obesity, treating growth retardation associated with Prader-Willi syndrome and Turner's syndrome; 
accelerating the recovery and reducing hospitalization of bum patients or following major surgery such as gastrointes- 

30 tinal surgery; treatment of intrauterine growth retardation, skeletal dysplasia, hypercortisonism and Cushings syn- 
drome; replacement of growth hormone in stressed patients; treatment of osteochondrodysplasias, Noonans syn- 
drome, sleep disorders, Alzheimer's disease, delayed wound healing, and psychosocial deprivation; treatment of pul- 
monary dysfunction and ventilator dependency; attenuation of protein catabolic response after a major operation; treat- 
ing malabsorption syndromes, reducing cachexia and protein loss due to chronic illness such as cancer or AIDS; 

3$ accelerating weight gain and protein accretion in patients on TPN (total parenteral nutrition); treatment of hyper in- 
sulinemia including nesidioblastosis; adjuvant treatment for ovulation induction and to prevent and treat gastric and 
duodenal ulcers; to stimulate thymic development and prevent the age-related decline of thymic function; adjunctive 
therapy for patients on chronic hemodialysis; treatment of immunosuppressed patients and to enhance antibody re- 
sponse following vaccination; improvement in muscle strength, mobility, maintenance of skin thickness, metabolic 

40 homeostasis, renal homeostasis in the frail elderly; stimulation of osteoblasts, bone remodelling, and cartilage growth; 
treatment of neurological diseases such as peripheral and drug induced neuropathy, Guillian-Barre Syndrome, amyo- 
trophic lateral sclerosis, multiple sclerosis, cerebrovascular accidents and demyelinattng diseases; stimulation of the 
immune system in companion animals and treatment of disorders of aging in companion animals; growth promotant 
in livestock; and stimulation of wool growth in sheep. 

45 [0075] It will be known to those skilled in the art that there are numerous compounds now being used in an effort to 
treat the diseases or therapeutic indications enumerated above. Combinations of these therapeutic agents some of 
which have also been mentioned above with the growth hormone secretagogues of this invention will bring additional, 
complementary, and often synergistic properties to enhance the growth promotant, anabolic and desirable properties 
of these various therapeutic agents. In these combinations, the therapeutic agents and the growth hormone secreta- 

50 gogues of this invention may be independently present in dose ranges from one one-hundredth to one times the dose 
levels which are effective when these compounds and secretagogues are used singly. 

[0076] Combined therapy to inhibit bone resorption, prevent osteoporosis and enhance the healing of bone fractures 
can be illustrated by combinations of bisphosphonates and the growth hormone secretagogues of this invention. The 
use of bisphosphonates for these utilities has been reviewed, for example, by Hamdy, N. A T. t Role of Bisphosphonates 
55 jn Metabolic Bone Diseases. Trends in Endocrinol. Metab.. 1993 , 4, 1 9-25. Bisphosphonates with these utilities include 
alendronate, tiludronate, dimethyl - APD, risedronate, etidronate, YM-175, clodronate, pamidronate, and BM-210995. 
According to their potency, oral daily dosage levels of the bisphosphonate of between 0. 1 mg and 5 g and daily dosage 
levels of the growth hormone secretagogues of this invention of between 0.01 mg/kg to 20 mg/kg of body weight are 
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administered to patients to obtain effective treatment of osteoporosis. 

[0077] The compounds of this invention can be administered by oral, parenteral (e.g., intramuscular, intraperitoneal, 
intravenous or subcutaneous injection, or implant), nasal, vaginal, recta], sublingual, or topical routes of administration 
and can be formulated in dosage forms appropriate for each route of administration. 

s [0078] Solid dosage forms for oral administration include capsules, tablets, pills, powders and granules. In such solid 
dosage forms, the active compound is admixed with at least one inert pharmaceutically acceptable carrier such as 
sucrose, lactose, or starch. Such dosage forms can also comprise, as is normal practice, additional substances other 
than inert diluents, e.g., lubricating agents such as magnesium stearate. In the case of capsules, tablets and pills, the 
dosage forms may also comprise buffering agents. Tablets and pills can additionally be prepared with enteric coatings. 

io [0079] Liquid dosage forms for oral administration include pharmaceutically acceptable emulsions, solutions, sus- 
pensions, syrups, the elixirs containing inert diluents commonly used in the art, such as water. Besides such inert 
diluents, compositions can also include adjuvants, such as wetting agents, emulsifying and suspending agents, and 
sweetening, flavoring, and perfuming agents. 

[0080] Preparations according to this invention for parenteral administration include sterile aqueous or non-aqueous 
is solutions, suspensions, or emulsions. Examples o! non-aqueous solvents or vehicles are propylene glycol, polyethyl- 
ene glycol, vegetable oils, such as olive oil and com oil, gelatin, and injectable organic esters such as ethyl oleate. 
Such dosage forms may also contain adjuvants such as preserving, wetting, emulsifying, and dispersing agents. They 
may be sterilized by, for example, filtration through a bacteria-retaining filter, by incorporating sterilizing agents into the 
compositions, by irradiating the compositions, or by heating the compositions. They can also be manufactured in the 
20 form of sterile solid compositions which can be dissolved in sterile water, or some other sterile injectable medium 
immediately before use. 

[0081] Compositions for rectal or vaginal administration are preferably suppositories which may contain, in addition 
to the active substance, excipients such as cocoa butter or a suppository wax. 

[0082] Compositions for nasal or sublingual administration are also prepared with standard excipients well known in 
2$ the art. 

[0083] The dosage of active ingredient in the compositions of this invention may be varied; however, it is necessary 
that the amount of the active ingredient be such that a suitable dosage form is obtained. The selected dosage depends 
upon the desired therapeutic effect, on the route of administration, and on the duration of the treatment. Generally, 
dosage levels of between 0.0001 to 100 mg/kg of body weight daily are administered to patients and animals, e.g., 
^0 mammals, to obtain effective release of growth hormone. 

[0084] The following examples are provided for the purpose of further illustration only and are not intended to be 
limitations on the disclosed invention. 

EXAMPLE 1 

35 

N-f1 (R,SH2 t 3-dihvdrospiro[1 H-indene-1 ,4'-piperidinM V0carbony^2-(indazol-3-yl)ethyl1-2-amino- 
2-methylpropanamide hydrochloride 

[0085] 

40 

Step A : 11 (R,5H2,3-dihydrospirof1 H-indene-1 ,4'pi^ acid 
1,1-dimethylethyl ester 

To a mixture of 81 mg (0.265 mmol) of DL-2-amino-3-(3-indazole)propionic acid (J.Am.Chem.Soc., 
1952,2009), 74 mg (0.33 mmol) of 3,4-dihydrospiro(1 H-indene-1 ,4'-piperidine] hydrochloride [Chambers, et al, J. 

45 Med. Chem., 1992, 35, 2036] 45 mg (0.33 mmol) of HOBT, and 0.0 47ml (0.33 mmol) of NMM in 1 .0 ml of dichlo- 

romethane and 0.5 ml of DMF was added 63 mg (0.33 mmol) of EDC. The reaction mixture was strirred at room 
temperature over night and then poured into ethyl acetate, washed sequentuatly with saturated aqueous sodium 
bicarbonate and brine. The organic layer was dried over anhydrous sodium sulfate filtered and then concentrated. 
Purification by flash chromatography (silica gel, dichloromethane/ethyl acetate 3:1) gave 42 mg (34 %) of the title 

so compound. 

1 H NMR (200 MHz, CDCI 3 ,60/40 mixture of conformers): 7.80-7.65 (m, 1 H), 7.50-7.31 (m, 2H), 7.22-7.04 (m,5H), 
6 81-6 60 (m, 1H), 5 88-5.72 (m, 1H), 5.26-5.08 (m, 1H), 4.58-4.38 (m, 1H), 3.92-3 70 (m,1H), 3 51-3 38 (m, 2H), 
3.10(dt,2/5H), 2.90-2.56 (m. 3 3/5H), 1.92-1.58 (m, 3H), 1.51-1.12 (m, 1 2/5H),0.78 (dt, 3/5H) 

55 Step B : N-M (R,S)-[2,3-dihydrospirof1 H-indene-1 ,4'-piperidinl-1 VI)carbonyll-2-(indazol-3-vnethvl1-2-fri ,1-dimeth- 

vlethyloxv)carbonvl1amino-2-methvlpropanamide 

A solution of 37 mg (0.078 mmol) of the intermediate obtained in Step A in a 1:1 mixture of trifluroacetic acid 
and dichloromethane with 0.050 ml of anisole was stirred at room temperature for 1 hour. The solution was con- 
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centrated and azeotroped with toluene. The residue was dissolved in dichloromethane and cooled to 0°C. To this 
solution was added 18.5 mg (0.091 mmol) of Boc alpha methyl alanine, 12.2 mg (0.091 mmol) of HOBT, 0 013 ml 
(0.091 mmol) of NMM, and 17.3 mg (0.Q91 mmol) of EDC. The mixture was stirred at room temperature for 16 
hours. The solution was then diluted with ethyl acetate and then washed with saturated sodium bicarbonate fol- 
lowed by brine The organic layer was dried over sodium sulfate and concentrated. Purification by flash chroma- 
tography (silica gel, dichloromethane/ethyl acetate 2:1) gave 29 mg (69%) of the title compound. 
1 H NMR (400 MHz, CD 3 OD, 2:1 mixture of conformed) 7 83 (d, 2/3H), 7.74 (d,1/3H), 7 54-7.34 (m, 2H), 7.18-7.07 
(m, 5 1/H ), 6.60-6.51 (m, 2/3H), 5.48-5.40 (m, 1 H). 4.33-4.28 (m, 2/3H), 3.89-3.81 (n% 1/3H), 3.79-3.71 (m, 2/3H). 
3.10-(dt, 2/3H), 2.84 (t, 2/3H), 2.78 (t t 1H), 2.69-2.61 (m, 4/3), 1.92 1, 1 H),1 .90-1 .80 (m, 2/3H), 1.67 (dt,1/3H), 1.44 
(s, 8H), 1,38 (s, 4H), 1.29 (s, 2H), 1.24 (s, 1H), 1.30-1.18 (m,2/3H), 1.10-1.09 (m, 4/3H), 0.41 (dt, 2/3H). 

Step C : N-[1 (R > S)-f2 l 3-dihydrospiro[1 H-indene-1 ,4'-piperidinM VD-carbonvn^^indazol-S-vDethvll^-amino- 

2- methvlpropanamide hydrochloride 

A solution of 1 .3 N HCI/methanol and 26 mg (0.046 mmol) of the intermediate obtained from Step B was stirred 
at room temperature for 3 hours and then concentrated. Purification by flash chromatography (silica gel, di- 
choromethane/methanol/ammonium hydroxide 94:5: 1 ) gave 18.3 mg (85%) of the free amine. The free amine was 
dissolved in 0.5 ml of 1 .3 N HCI/methanol and then concentrated to provide the title compound. 
1 H NMR (400 MHz CD 3 OD, 60/40 mixture of rotatomers)- 7.78 (t, 1H), 7.63-7.51 (m, 2H), 7.25 (t,1H), 7.17-7.04 
(m, 4 2/5H), 6.65 (d, 3/5H), 5.48-5.35 (m, 1 H), 4.42 (d, 2/5H), 4.33 (d, 3/5H), 3.91-3.81 (m, 1 H), 3.65-3.41 (m, 2H), 
3.16 (t, 3/5H), 2.90 (t, 2/5H ), 2.88 (t, 1H), 2.72 (t, 1H), 2.77-2.68 (m, 1H), 2.02-1.95 (m, 4H), 1.81 (dt, 2/5H), 1.68 
(dt, 2/5H), 1.58 (s, 3H), 1.49 s, 2H), 1.39 (s, 1H), 1.30-1.23 (m, 2H), 1.05 (dt, 3/5H), 0.73 (dt, 3/5H). FAB-MS: m/ 
e460(m+1). 

EXAMPLE 2 

N-f1(R,S)-f2,3-dihvdrospirof1 H-indene-1. 4 , -piperidin1-1 , -vncarbonvl]-2-(benzothien-3-vnethvl1-2-amino- 
2-methylpropanamide hydrochloride 

[0086] 

Step A: f1 (R,SH2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidin1-1 VI)carbonvl1-2-(benzothien-3-vl)ethvncarbamic acid 
1 ,1-dimethvlethyl ester 

The title compound (371 mg, 48%) was prepared from 500 mg (1.56 mmol) of (RS)-N(t-butyloxycarbonyl)- 

3- benzothienylglycine (Int. J. Peptitde Protein Res. 29, 1987, 118 ) and 348 mg (1.56 mmol) of 3,4-dihydrospiro 
[1 H-indene-1 ,4'-piperidine] hydrochloride according to the procedure described in Example 1 (Step A). 

"■H NMR (200 MHz, CDCl 3 , mixture of confonmers): 7.90-7.71 (m,2H), 7.5-7.0 (m, 6 1/3H), 6.8-6.7 (m, 2/3H), 
5.71-5.50 (m, 1H), 5.20-5 01 (m, 1H), 4.5-4.4 (m, 2H), 3.5-3.1 (m, 1H), 3.05-2.55 (m, 4H), 1.9-1.1 (m, 3 2/3H), 
0.9-0.8 (m, 2/3H),0.25 (dt, 2/3H). 

Step B : N-ntR.Sm.S-dihydrcgpiroriH-inde 
methylethvloxv)carbonvl1amino1-2-methylpropanamide 

A solution of 358 mg (0.729 mmol) of the intermediate obtained in Step A in a 1:1 mixture of trifluroacetic acid 
and dichloromethane was stirred for 1 hour. The solution was concentrated and azeotroped from toluene. A 200 
mg (0.51 2 mmol) portion of the residue was reacted with 104 mg (0.51 2 mmol) of BOC ot-methyl alanine according 
to the procedure described in Example 1 Step B to give 172 mg (58%) of the title compound. 
1 H NMR (400 CDCI 3 , 60:40 mixture of conformers): 8.05 (d, 6/10H), 7.95 (d, 4/1 OH), 7.83-7.81 (m, 1H), 7.42-7 11 
(m, 64/10H), 5.41-5.36 (m, 6/10H), 5.30-5.21 (m,4/10H), 4.93-4.92 (bs, 1H), 4.42-4.38 (m, 1H), 3.40-3.11 (m, 3H), 
2.88 (dt, 6/10H), 2.50 (dt, 4/10H), 2.12 (dt, 4/10H), 1.90-1.65 (m, 2H), 1.51-1.43 (m, 15H), 1.40-1.30 (m, 4/10H), 
1.13 (dt, 1H), 0.86-0.81 (m, 1H), 0.2 (dt, 6/10). 

Step C : N-f1(R,SH2.3-dihvdrospirof1 H-indene-1 ,4 , -piperidinl-1 , -vl)-carbonvll-2-(benzothien-3-vl)ethyl1-2-amino- 
2-methylpropanamide hydrochloride 

A solution of 30 mg (0.052 mmol) of the intermediate from Step B in a 1:1 mixture of trifluroacetic acid and 
dichloromethane was stirred for 1 hour and then concentrated and stripped. The residue was diluted with dichlo- 
romethane and washed with saturated sodium bicarbonate, dried over sodium sulfate and concentrated. Purifica- 
tion by flash chromatography (silica gel, dichloromethane/acetone 1 .1 ) gave 17 mg (69%) of the amine. The amine 
was dissolved in methanol and 1 .0 equivalent of 4 N HCI was added. The solution was concentrated and azeotroped 
with methanol to give 18 mg of the title compound. 
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1 H NMR (400 MHz, CD 3 OD. 3:1 mixture of contemners): 7.95-7.85 (m, 2H), 7.46-7.36 (m, 3H), 7.18-7.08 (m, 3H), 
6.74 (d, 1H), 5.38-5.32 (m, 2H), 4.45-4.30 (m, 1H), 3.80-3.65 (m, 1H), 3.15-3.01 (m, 1H), 2.86-2.62 (m, 3H), 
1.96-1.91 (m,2H), 1.80-1.71 (m, 1 1/3H), 1.60-1.46 (m, 6H), 1.38-1.30 (m, 1H), 1.11-1.0 (m, 1H), 0.50-0.39 (m, 1 
2/3H), FAB-MS :m/e 476 (m+1 ). 

5 

EXAMPLE 3 

N-ri(R.SH2,3^ihydrospiroM H-indene-1. 4'-pipendin1^ 
2-methvlpropanamide hydrochloride 

10 

[0087] 

Step A : N-[1 <R,SH2,3<iihvdrospirof1 H-indene-1 .4'-piperidin1-1 '-vn-carbonvn^-O'.^dichtorophenylethvncarbam- 
ic acid 1 ,1-dimethvlethvl ester 

is 1 .63 g of the title compound was prepared from 2.2 g (6.6 mmol) of N-t-butoxycarbonyl-3'4'dichlorophenylg- 

lycine (Int. J. Peptide Protein Res. 30, 1987, 13) and 1.48 g (6.60 mmol) of 3, 4-dihydrospiro[1 H-indene-1 ,4*-pipe- 
ridine] hydrochloride according to the procedure described in Example 1 (Step A). 

Step B : N-f 1 (R,S)-f 2,3-dihydrospiro|1 H-indene-1 ^'-piperidinM t -vl)carbonvn-2-(3 , ,4 , dichlorophenvlethyl)-2-rf 1,1- 
20 dimethylethvloxycarbonvnaminol-2-methylpropanamide 

A solution of 1 .6 g (3.1 mmol) of the intermediate from StepA in a 1 :1 mixture of trifluroaceteic acid and dichlo- 
romethane was stirred for 1 hour concentrated and azeotroped from toluene. A 250 mg (0.484 mmol) portion of 
the residue was reacted with 108 mg (0.533 mmol) of N-BOC a-methyl alanine according to the procedure de- 
scribed in Example 1 (Step B) to give 171 mg (60%) of the title compound. 

25 

Step C : N-f 1 (R.SH2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidinH '-yDcarbonvlI^-O'^'dichlorophenvlethvl^-ami- 
no-2-methvlpropanamide hydrochloride 

A solution of 40 mg (0.068 mmol) of the intermediate from Step B in a 1 .3 N HCI methanol was stirred for 2 
hours and then concentrated and azeotroped from toluene. Purification by flash chromatography (silica gel, dichlo- 
30 romethane/methanol/ammonium hydroxide 94:5:1) gave the amine. The amine was dissolved in HCI/rnethanol 

and stripped to give 26 mg (73%) of the title compound as a white solid. 

1 H NMR (400 MHz, CD 3 OD, 60 /40 mixture of contemners): 7.52-7.43 (m, 2H), 7.32-7.06 (m, 4H) f 6.93 (d, 1H), 
5.20-5.13 (m, 1H), 4.48-4.44 (m, 1H), 4.05-3.95 (m, 1H) ( 3.25-2.75 (m, 5 3/5H), 2.13-2.02 (m, 2H), 1.85-1.60 (m, 
4/5H), 1 .58-1 .40 (m, 3H), total 6H. 1 .55 (s) + 1 .53 (s) + 1 .48 (s), + 1 .42 (s,), 1 .03 (dt, 3/5H). FAB-MS: m/e 489 (m+1 ). 

35 

EXAMPLE 4 

N-M(R,S)-f(2,3-dihvdro-3-oxospirof1 H-indene-1 .4 , -piperidin11 , -vn-carbonvl1-2-(indol-3-vl)ethvf1-2-amino- 
2-methylpropanamide hydrochloride 

40 

[0088] 

Step A : V-ft-butvloxvcarbonvl)-3.4-dihvdro-3-oxospiro[ 1 H-indene-1, 4'-piperidinel 

To a solution of 661 mg (2.31 mmol) of V-(t-butyloxycarbonyl)spiro[1 H-indene-1 ,4'-piperidine] [prepared by 

*s the method of Chambers, et al, J. Med. Chem. , 1 992, 35. 2036] in 5.0 ml of THF was added 5 8 ml (1 .0 M THF, 

2.9 mmol) of 9-BBN The reaction mixture was heated at 70°C until TLC analysis indicated that the starting material 
was consumed. The solution was concentrated and the residue was dissolved in dichloromethane. The solution 
was cooled to 0°C and 4.1 g (19.2 mmol) of PCC was added slowly over 15 minutes. The reaction mixture was 
warmed to room temperature and then to reflux for 30 minutes. The solution was then diluted with ether and filtered 

so through a pad of a mixture of celite and florisil. Purification by flash chromotgraphy (silica gel, hexane/ethyl acetate, 

4:1) gave 326 mg (47%) of the title compound. 

*H NMR (200 MHz, CDCI 3 ): 7.75-7.60 (m, 2H), 7 50-7.44 (m, 2H), 4.30-4,15 (m, 2H), 2.85 (dt, 2H), 2.63 (s, 2H), 
1.98 (dt, 2H), 1.53-1.40 (m, 2H), 1.49 (s, 9H). 

55 Step B : spirof 1 H-indene-1 ,4'-piperidin1-3(;2H)-one Trifluoroacetamide 

A solution of the intermediate from Step A in a 1:1 0.5 mixture of trifluoroacetic acid, dichloromethane and 
anisole was stirred for 1 hour and then concentrated and azeotroped from toluene to give the title compound. 
!H NMR (200 MHz. CDCI 3 ): 7.81-7.70 (m, 1H), 7 62-7.45 (m, 2H), 7.22-7.15 (m, 1H), 3.72-3.58 (m, 2H), 3.29-3.04 
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(m, 2H), 2.70 (s, 2H), 2.47 (dt, 2H), 1.85-1.75 (m, 2H) 

Step C : (2RHf-2-ff 1 , 1 -dimethvlethoxy)carbonvl1amino1-2.2-dlmBthvl>1 -oxoethyllaminoM H-indole-3-propanoic 
acid benzyl ester 

To 5.0 g (16.5 mmol) of the commercially available N-IBOC-D-tryptophan in 100 mL of chloroform was added 
1.80 mL (16.5 mmol) of benzyl alcohol, 0.20 g (1.65 mmol) of 4-N,N-dimethylamino pyridine (DMAP), and 3.20 g 
of EDC and stirred for 16h. The reaction mixture was poured into 100 mL of water and the organic layer was 
seperated. The aqueous was further extracted with 2X1 00 mL of chloroform. The combined organics were washed 
with 50mLof 10% aqueous citric acid, lOOmLof 10% aqueous sodium bicarbonate solution, dried over anhydrous 
magnesium sulfate, filtered and concentrated to give a thick oil. 

To a solution of this oil in 1 0 mL of dichloromethane was added 20 mL of trifluoroacetic acid and stirred for 1 h. 
The reaction mixture was concentrated, basified carefully with saturated aqueous sodium bicarbonate solution, 
and extracted with chloroform (2X100 mL). The combined organics were washed with brine (100 mL), dried over 
potassium carbonate, filtered, and concentrated to give 5.46 g of the amine as a brown oil which was used without 
purification. 

To 5.46 g of the above product in 100 mL of chloroform was added 3.40 g (22.2 mmol) of HOBT, 4.60 g (22.2 
mmol) of N-BOC-ct-methyl alanine, and 5.32 g (28.0 mmol) of EDC and stirred for 16h. The reaction mixture was 
poured into 1 00 mL of water and the organic layer was seperated. The aqueous was further extracted with 2X1 00 
mL of chloroform. The combined organics were washed with 50 mL of 10% aqueous citric acid, 100 mL of 10% 
aqueous sodium bicarbonate solution, dried over anhydrous magnesium sulfate, filtered and concentrated to give 
6.94 g of the product as a thick oil. Flash chromatography (200 g SiOgi hexane-ethyl acetate as eluent) gave 4.75 
g of the desired material as a colorless foam. 

1H NMR(CDCI 3 , 200MHz) 58.48 (bs, 1H), 7.54 (bd, 1H), 7.38-7.23 (m, 3H), 7.19 (bd, 2H), 7.15-7.00 (m, 1H), 6.90 
(d, 1H), 6.86 (d, 1H), 5 06 (bs, 2H). 4.95 (ddd, 1H), 3.30 (2dd, 2H), 1.40 (s, 15H). 

Step D : (2RHf-2-[|1 , 1 <limethvlethoxv)carbonvnamino1-2,2-dimethvl-1 -oxoethyllaminoM H-indole-3-propanoic 
acid 

To a solution of 4.75 g of the material from step B in 100 mL of ethanol was added 1.0 g of 10% Pd/C and 
stirred at RT under a H 2 balloon for 1 8h. The catalyst was filtered off through a pad of celite and washed with ethyl 
acetate. The filtrate was concentrated to give 2.96 g of the acid as a colorless foam. 

1 H NMR (CDCI 3 , 200MHz) 8 8.60 (bs, 1H), 7.55 (d, 1H), 7.26-6.90 (m, 3H), 6.88 (bd, 1H), 4.80 (m, 1H), 3.32 (2dd, 
2H),1.37 (s, 3H),1.35(s, 12H). 

Step E: N-ri(R,SH(2,3-dihvdro-3KM^ 
methvlethvloxvcarbonvlamino-2-methylpropanamide 

The title compound (763 mg, 1.33 mmol) was prepared from 720 mg (2.39 mmol) of the intermediate from 
Step B and 929 mg (2. 39 mmol) of the intermediate from Step D according to the procedure described for Example 
1 (Step A). 

1 H NMR (400 MHz, CD 3 OD, 2:1 mixture of conformers): 7.7-7.54 (m, 3H), 7.45-7.39 (m, 2 1/3H), 7 23 (s, 2/3H), 
7.17-7.07 (m, 2 1/3H), 6.93-6.91 (m, 2/3H), 5.33-5.29 (m, 2/3H), 5.26-5.24 (m. 1/3H), 4.48-4.43 (m, 1H), 3.85-3.72 
(m,1H), 3.19-3.12 (m, 1H), 2.99-2.92 (dt. 2/3H) 2.60-2.36 (m, 2 2/3H), 2.20-1.89 (m,2/3H), 1.45-1.38 (m, 15H), 
1.31-1.21 (m, 1H), 1 12 (dt, 2/3H), 0.80-0.76 (m, 2/3H ), 0.10 (dt, 2/3H). 

Step F : N-f 1 (R.SH(2,3-dihydro-3-oxospirof 1 H-indene-1 ,4'-pipertdinH '-vncarbonvn-2-(indol^3-vnethvl1-2-amino- 
2-methylpropanamide hydrochloride 

A solution of 121 mg (0.211 mmol) of the intermediate from Step E in a 1:1:0.1 mixture of dichloromethane, 
trifluroacetic acid and anisole was stirred for 30 minutes and then concentrated and azeotroped from toluene. 
Purification by flash chromatography (silica gel, dichloromethane/methanol/ammonium hydroxide 94:4:1) gave the 
amine. A 26 mg portion of this amine was dissolved in dioxane and 1.0 equivalent of 4 N HCI was added. The 
solution was concentrated to give the title compound. 

**H NMR (400 MHz, CD 3 OD, 3/1 mixture of conformers): 7.70-7.64 (m, 2H), 7.59-7.53 (m, 1H), 7.47-7.35 (m, 2 
1/3H), 7.23 (s, 2/3H), 7.17-6.98 (m, 3H), 5.28-5.24 (m, 2/3H). 5.18 (t,1/3H), 4.56-4.50 (m, 1/3H), 4.47-4.32 (m, 
2/3H), 3.87-3.83 (m, 1H), 3 39-3.30 (m, 2/3H), 3.29-3 18 (m, 1 2/3H), 2.98 (dt, 2/3H). 2.59-2.44 (m, 2H), 2.10 (dt, 
1/3H), 1.85 (dt, 1/3H), 1.63 (s, 1H), 1.62 (s, 2H), 1 61 (s, 2H), 1.51 (s, 1H), 1.50-1.34 (m, 2/3H), 1.27-1.26 (m, 
2/3H), 1.10(dt,2/3H). 
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EXAMPLE 5 

N4l(R.SH(2,3Kiihvdrc>-3(R t S)^^ 
2-methylpropanamide hydrochloride 

5 

[0089] Step A - N-f1(R t SH(2,3<lihydro-3(R t S^ 
ethyll-2-aminc>-2-methvlpropanamide hydrochloride 

[0090] To a solution of 34 mg (0.072 mmol) of the intermediate from Example 4 (Step F) in methanol was added 3.9 
mg (0.108 mmol) of sodium borohydride. After strirring for 24 hours TLC analysis indicated that some starting material 

10 remained so another 1 .0 mg of sodium borohyride was added. After 2 more hours of stirring the reaction mixture was 
concentrated and the residue was dissolved in chloroform and 1 N NaOH. The layers were separated and the aqueous 
layer was extracted with chloroform 3 times. The combined organic layers were dried over sodium sulfate and con* 
centrated. Purification by flash chromatography (silica gel, dichloromethane/methanol/ammonium hydroxide 94:4:1) 
gave 26.2 mg (77%) of the free amine. An 8 mg portion of this amine in dioxane was treated with 1 0 equivalent of 1 .0 

T5 n HCI and concentrated to give the title compound. 

1 H NMR (400 MHz, CD 3 OD, 1:1 mixture of diastereomers, 2:1 mixture of conformers): 7.63-7.01 (m, 8 1/3H), 6.70-6.60 
(m, 2/3H). 5.40-5.02 (m. 2H), 4,40-4.31 (m, 1H), 3.75-3.65 (m, 1H), 3.36-3.32 (m, 1/3H), 3.27-3.14 (m, 1H), 3.08-2.98 
(m, 2/3H), 2.68-2.56 (m, 1 1/3H), 2.38-2.25 (m, 1H), 1.94 (dt, 1/6H), 1.75 (dt, 1/6H), 1.73-1.65 (m, 1H), 1.60-1.49 (m, 
6H), 1.44-0.75 (m, 3 2/3H), 0.30 (dt, 1/3H), 0.08 (dt, 1/3H). FAB-MS: m/e 475 (m+1). 

20 

EXAMPLE 6 

N-[1(R,SH(2 l 3-dihvdro>3-oxospirof1H-indene-1,4 , -piperidin1-1'-vl)caroon^^ 
panamide hydrochloride 

25 

[0091] 

Step A. N-f 1 (R.SH(2.3Kiihvdro-3-oxospirof1H-indene-1 .^-piperidinl-V-vncarbonvn^-phenvlDroDvncarbamic ac- 
id 1,1-dimethvlethyl ester 

30 The title compound (336 mg, 0.70 mmol) was prepared from 306 mg (0.965 mmol) of the intermediate from 

Example 4 (Step B) and 295 mg (1.06 mmol) of N-Boc-d-HomoPhe according to the procedure described for 
Example 1 (Step A). 

1 H NMR (400 MHz, CD 3 OD, mixture of conformers): 7.69-7.58 (m, 3H), 7.46-7.41 (m, 1H), 7.25-7.13 (m, 4H), 
6.95-6.05 (m, 1H), 4.61-4.49 (m, 2H), 3.82-3.64 (m, 1H), 3.20-3.13 (m, 1H), 2.80-2.61 (m, 5H), 2.11 (dt, 1H), 
35 2.00-1 .85 (m, 3H), 1 .54 (dt, 1 H), 1 .48-1 .45 (m, 9H). 

Step B : N-f 1 (R,S)-f(2,3-dihydro-3-oxospiro[1 H-indene-1 ,4'-piperidin1-1 '-vl)carbonvn-2-phenvlpropvl1-2-[n . 1 -dime- 
thvlethvloxvcarbonvllaminol-2-methylpropanamide 

The title compound (236 mg, 0.431 mmol) was prepared from 316 mg (0.665 mmol) of the intermediate from 
40 Step A and 148 mg (0,731 mmol) of Boc alpha methyl alanine according to the procedure described in Example 

1 (Step A). 

Step C : N-f1(R,SH(2,3-dihvdro-3-oxospirof1H-tndene-1 > 4'-piperidinl-V-vl)carbonvl1-2-phenvlpropyl1-2-amino-2- 
methylpropanamide hydrochloride 
45 The title compound was prepared from the intermediate from Step B according to the procedure described in 

Example 4 (Step F) 

'H NMR (400 M Hz, CD 3 OD): 7.73-7.58 (m, 3H), 7.477.42 (m, 1H), 7.29-7.15 (m, 5H), 4.81-4.75 (m, 1H), 4.58-4.54 
(m, 1H), 3 72-3.56 (m, 1H), 3.24-3.18 (m, 1H), 2.85-2.60 (m, 5H), 2.16-1.88 (m, 4H), 1.66-1.62 (m,6H), 1.61-1.42 
(m, 2H). 

so 

EXAMPLE 7 

N-f1(R > S)-[(2,3-dihvdro-3(RS)-hydroxyspirof1 H-indene-1, 4'-piperidin1-1 , -vl)carbonvn-2-phenvlpropyl1-2-amino- 
2-methylpropanamide hydrochloride 

55 " ~~ 

[0092] Step A : N-f1 { R.SH (2, 3-dihvdro-3(RSVhvdroxyspirof1 H-indene-1 .^-piperidinl-tWltearbony^-phenvlpro- 
PVll-2-amino-2-methylpropanamide hydrochloride 

[0093] The title compound (53.8 mg, 0.11 mmol) was prepared from 76 mg (0.170 mmol) of the intermediate from 
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Example 6 (Step C) according to the procedure described in Example 5 (Step A). 

1 HNMR(400MHz, CD 3 OD, 1:1 mixture of diastereomers): 7.38-7.12 (m, 9H), 5.21-5.17 (m, 1H), 4.83-4.74 (m, 1H), 
4 48-4 42 (m, 1H), 3.66-3.62 (m, 1/2H), 3.55-3.45 (m, 1/2H). 3.23-3.12 (m, 2H), 2.80-2.75 (m, 1H), 2.68-2.30 (m, 1H), 
2.1-1.78 (m, 3H), 1.70-1.55 (m, 10H), 1 45-1^31 (m, 1H).~ 

EXAMPLE 8 

N-f1(R,SH(2,3-dihvdro-3-(RS^vdro)<vspirori^^^ 

2- amino-2-methylpropanamide hydrochloride 

Step A : N-|1(R,SM(2,3-dihvdro-3-(RS)-hydroxvspiro[im 
ethyl1-2-amino-2-methylpropanamide hydrochloride 

[0094] The title compound (46.5 mg, 0.092 mmol) was prepared from 66 mg (0. 1 40 mmol) of N-|1 (R,S)-[(2,3-dihydro- 

3- oxospiro[1 H-indene-1 ,4'-piperidin]-1 , yl)carbonyl]-2-(phenylmethyloxy)ethyl]-2-amino-2-methylpropanamide hydro- 
chloride according to the procedure described in Example 5 (Step A). 

1 H NMR (400 M Hz, CD 3 OD, 1 : 1 mixture of diastereomers and a 3:1 mix of conformers): 7.39-7. 15 (m, 8 2/3H), 6.89-6.82 
(m, 1/3H), 5.23-5.14 (m, 2H), 4.58-4.48 (m, 3H), 4 10-4 00 (m, 1H), 3.80-3.71 (m, 2H), 3.31-3.29 (m, 1H), 2.90-2.85 
(m, 1H), 2.58-2.52 (m, 1H), 2.12-2.05 (dt, 1/6H), 1.95-1.79 (m, 1H), 1.62+1.61+ 1.58+1.57 (s, 6H total), 1.46-1.40 (m, 
1H). 

EXAMPLE 9 

N-f 1 (R,S)-f (2 1 3-dihvdro-2,2-dimethyl-3-oxospirof 1 H-indene-1 ,4'-piperidin1-1 , -yl)carbonylI-2-(phenvlmethvloxv)ethvl1- 
2-amino-2-methylpropanamide hydrochloride 

[0095] 

Step A : 1 '-(t-butvloxvcarbonvns^-dihydro^^-dimethvl-S-oxospirof 1 H-indene-1 ^'-piperidinel 

To a solution of 307 mg (1 .01 mmol) of the intermediate from Example 4 (Step A) was added 91 mg (3.03 
mmol) of sodium hydride. The mixture was stirred for 20 minutes and then 0. 1 98 ml (3.03 mmol) of methyl iodide 
was added. The solution was stirred over night. The reaction was quenched with water and the aqueous layer was 
extracted with ethyl acetate, dried over magnesium sulfate, and concentrated. Purification by flash chromatography 
(silica gel, hexane/ethyl acetate 3:1 ) gave 258 mg (0.77 mmol) of the title compound. 

1H NMR (200 MHz, CDCI 3 ) 7.70-7.61 (m, 2H), 7.58 (dt, 1H), 7.38 (dt, 1H), 3.85-3 70 (m, 2H), 3.56-3.40 (m, 2H), 
1.92-1.55 (m, 4H), 1.47 (s, 9H), 1.11 (s, 6H). 

Step B : N-f 1 (RSH (2,3-dihydro-2,2-dimethyl-3-oxospirof 1 H-indene-1 ^'-pioeridinH '-vncarbonvl1-2-(phenylmeth- 
vloxv)ethvl1-2-t-buytloxvcarbonylamine 

The title compound (288 mg, 0.56 mmol) was prepared from the intermediate obtained from Step A (248 mg, 
0.753 mmol) according to the procedure described for Example 1 (Step B) except that O-Benzyl-N-BOC-d-Ser 
(267 mg, 0.90 mmol) was used instead of N-BOC a-methyl alanine. 

'HNMR ( 200 MHz, CDCI 3 mixture of conformers): 7.81-7.21 (m, 9H), 5.58-5.50 (m, 1H), 4.98-4.86 (m, 1H), 
4.56-4.50 (m, 1H), 4.20-3.40 (m. 5H), 1 .92-1 .25 (m, 6H), 1.52+ 1 .49 (s, 9H). 1.14 + 1.12 + 0.98 + 0.90 (s, 6H total). 

Step C : N-f 1(R,S)-f(2,3>dihvdro-2.2-dimethvl-3-oxospiro[1 H-indene-1, ^-piperidinl-l'-vncarbonvll^-fphenylmeth- 
yloxv)ethyl1-2-fri , 1dimethylethvloxvcarbonynaminol-2- methylpropanamide 

The title compound (209 mg, 0.425 mmol) was prepared from the intermediate obtained from Step B (238 mg, 
0.47 mmol) and Boc a-methyl alanine (119.1 mg, 0.577 mmol) according to the procedure described for Example 
1 (Step B). 

Step D : N-f 1(R,S)-|(2,3-dihydro-2,2-dimethvl-3-oxospirof1 H-indene-1, ^-piperidinl-V-vncarbonvll^-fphenylmeth- 
Vloxv)ethvl]-2-amino-2-methylpropanamide hydrochloride 

The title compound (57.6 mg, 0. 109 mmol) was prepared from the intermediate obtained from Step C (78 mg, 
0.131 mmol) according to the procedure described for Example 4 (Step F). 

1 H NMR (400 MHz, CD 3 OD, 1:1 mixture of conformers): 7.82 (d, 1/2H), 7.71-7.68 (m, 2 1/2H), 7.46 (t, 1H), 
7.35-7.29 (m, 5H), 5.18-5.14 (m, 1H), 4.56 (s, 2H), 3.94-3.61 (m, 7H), 2.00-1.75 (m, 3H), 1.60-1.58 (m, 6H), 1.11 
+ 1.10 + 1.05 + 1.00 (s, 6H total ). 
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EXAMPLE 10 

N-f1(R,SH(2.3-dihvdro-2,2-dimethvW 

(phenvlmethvloxv)ethvl1-2-amino-2-methvlpropanamide hydrochloride 

5 

[0096] Step A : N-[1(R,SH(2,3-dihydro-2,2-dimethvl-3-^ 
2-(phenvlmethvloxY)ethvil-2-amino>2>methylpropanamide hydrochloride 

[0097] The title compound (16.1 mg, 0.030 mmol) was prepared from the intermediate obtained from Example 9, 
Step D (25 mg, 0.047 mmol) according to the procedure described for Example 5 (Step A) except that a large excess 
w of sodium borohydride was used instead of a slight excess. 

1 H NMR (400 MHz, CD 3 OD, 1:1 mixture of diastereomers and a mixture of conformers): 7.50-7.20 (m, 9H), 5.19-5.10 
(m, 1H), 4.85-4.71 (m, 1 1/2H), 4.62-4.52 (m, 1/2H), 4 35-4.26 (m, 1/2H), 4.18-4 05 (m, 1/2H), 4.01-3.90 (m, 1/2H), 
3.85-3.65 (m t 2H), 3.48-3 35 (m, 1H), 3.10-3.00 (m, 1/2H), 1.95-1.68 (m, 2H), 1.60-1.57 (m, 6H), 1.52-1.28 (m, 2H), 
1.04 + 1.03 + 0.94 + 0.91 + 0.75 + 0.713 + 0.71 + 0.64 (s, 6H total). 

is 

EXAMPLE 11 

N-[1(R,SH(2,3-dihydro-4-(RS^vdroxvsp^ 
2-methvlpropanamide hydrochloride 

20 

[0098] 

Step A : 1'-(t-butvloxvcarbonyl)3,4<lihydrO'2(RS)-hydroxvspirof1H-indene-1 .^-piperidinel 

To a solution of 1 97 mg (0.721 mmol) of spiroindene in 2 ml of THF at 0°C was added 0.793 ml (0.793 mmol) 

25 of borane tetrhydrof uran complex. The solution was stirred at room temperature for 1 6 hours and then cooled to 

0°C. The reaction was quenched with methanol and then 4.2 equivalents of aqueous sodium hydroxide was added 
followed by 4.2 equivalents of hydrogen peroxide. The mixture was stirred over night at room temperature and 
then extracted with ethyl acetate. The organic layer was dried over sodium sulfate and concentrated. Purifcation 
by flash chromatography (silica gel, hexane/ethyl acetate 3:1 ) gave 71 mg (0.234 mmol) of the title compound and 

30 43 mg (0.143 mmol) of V-(t-butyloxycaroonyl)3,4-dihydro-3(RS)-hydroxyspiro[1H-indene-1,4 , -piperkjine]. 

1 HNMR (400 MHz, CDCI 3 ): 7.28-7.15 (m, 4), 4.49-4.42 (m, 1H), 3.99-3.85 (m, 2H), 3.30 (dd, 1H), 3.25-3.15 (m, 
2H), 2.85 (d, 1H), 2.05-2.00 (m. 1H), 1.85-1.78 (m, 1H), 1.75-1.51 (m, 2H), 1.49 (s, 9H). 

Step B : N-f1(R,SH(2,3-dihvdro-2-(RSVhvd^^ 
35 carbamic acid 1,1-dimethylethyl ester 

The title compound (31 mg, 0.054 mmol) was prepared from the intermediate from Step A (38 mg, 0. 1 25 mmol) 
and a (48.7 mg, 0.125 mmol) according to the procedure described for Example 1 (Step A). 

StepC : N-f1(R,SH(2.3-dihvdro-3-(RS)-hydro 
40 2-amino-2-methylpropanamide hydrochloride 

The title compound (17.1 mg, 0.33 mmol) was prepared from the intermediate obtained from Step B (25 mg, 
0.43 mmol) according to the procedure described for Example 4 (Step F). 

1 H NMR (400 MHz, CD 3 OD, 1:1 mixture of diastereomers and 60:40 mixture of conformers): 8.30 (m, 3/5H), 
8.29-8.25 (m, 2/5H). 7.64-7.54 (m, 1H), 7.44 (d, 2/5H), 7.35-7.32 (m, 1H), 7.19-7.00 (m, 5H), 6.66-6.63 (m, 3/5H), 
45 5.48-5.19 (m, 1H), 4.31-4.15 (m, 2H), 3.77-3.71 (m. 2/5H), 3.58-3.52 (m, 3/5H), 3.25-2.90 (m, 4H). 2.95-2.67 (m. 

1H), 2 00-1.95 (m, 1H), 1 85-1.78 (m, 1 3/5H), 1.61-1.59 (m, 4 2/5H), 1.32-1.21 (m, 2/5H), 1.1-0.85 (m, 3/5H). 
0.40-0.35 (m, 3/1 OH), 0.20-0.10 (m, 3/10H). FAB-MS : m/e 475 (m+1). 

EXAMPLE 12 

so 

N-f1(R,SH(2,3-dihvdro-3 l 4-(RS,SR)-dihvdroxyspirctf1H-indene-1,4'-pipehdin1-1 , -vl)car^ 
2-amino-2-methylpropanamide hydrochloride 

[0099] 

55 

Step A : r-tt-butvloxvcarbonvDS^-dihvdro-^SfRS.SRl-dihvdroxyspiroflH-indene-l^'-piperidinel 

A solution of 300 mg (1 .05 mmol) of the spiroindane was cannulated into a mixture of 27 mg (0.1 05 mmol) of 
Os0 4 and 135 mg (1 .16 mmol) N-methyl morpholine-N-oxide in 1 ml of acetone with several drops of water. The 
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reaction was stirred for 2 hours and then quenched with saturated sodium bicarbonate The solution was poured 
into a 1:1 mixture of ether and water. The layers were separated and the aqueous layer was extracted with ether. 
The combined organic layers were jiried over sodium sulfate and concentrated. Purification by flash chromatog- 
raphy (silica gel, hexane/ethyfacetate 60:40) gave 247 mg (47%) of the title compound^ 
5 1H NMR (400 MHz, CDCI 3 ) 7.41-7.39 (m, 1H), 7.29-7.24 (m 2H), 7.19-7.17 (m, 1H), 5 13 (d, 1 H), 4.30-4.28 (m, 

2H), 3.97-3.90 (m, 2H), 3.21-3.10 (m. 1H), 1.65-1.52 (m, 1H), 1 46 (s, 9H). 

Step B : 3 > 4-dihvdro-2.3(RS.SR)-dihvdroxvspiroyi H-indene-1 .^-piperidinel hydrochloride 

The title compound (73 mg, 0.21 mmol) was prepared from the intermediate obtained from Step A according 
io to the procedure described in Example 4 (Step B). 

Step C : N-f1(R,SH(2,3-dihvdrc~3,4-(RS,^ 
3-yl)ethyl1-carbamic acid 1 ,1dimethylethvl ester 

The title compound was prepared in 50% yield from the intermediate obtained in Step B and Boc-d-Trp ac- 
is cording to the procedure described in Example 1 (Step A). 

Step D : N-f1(R,SH(2 t 3<iihydrc-3,4-(RS^ 

3-vl)ethvl1-2-iri . 1 -dimQthvlethyloxvcarbonvllaminol-2- methylpropanamide 

The title compound was prepared in 61% yield from the intermediate obtained in Step C and N-Boc alpha 
20 methyl alanine according to the procedure described in Example 1 (Step B). 

Step E : N-n(R,SH(2.3-dihvdro-3,4-(RS t SR)-dihvdroxvspiron H-indene-1 ^'-piperidinl-r-vncarbonvll^-findol- 
3-yl)ethvn-2-amino-2-methylpropanamide hydrochloride 

The title compound was prepared in 79% yield from the intermediate obtained in Step D according to the 
2S procedure described in Example 1 (Step C). 

1 H NMR (400 MHz, CD 3 OD, 1:1 mixture of diastereomers and a 2:1 mixture of conformers): 7.63-7.61 (m, 1H), 
7.43 (d, 1/3H), 7.35-7.03 (m, 7H), 6.66 (m, 1/3H), 5.30-5.16 (m, 1H), 5.05-5.00 (m, 1/3H), 4.25-4.15 (m, 2H), 
3.81-3.45 (m, 2H), 3.30-2.91 (m t 4 2/3H), 2.05-1.70 (m. 1 1/3H), 1.60 (s. 5H), 1.55-1.45 (m, 1H), 1.49 (s 1H), 
1.45-1.25 (m, 2H), 1.05 (dt, 1/3H), 0.90 (dt, 2/3H), 0.35 (dt, 1/3H), 0.13 (dt. 1/3H). FAB-MS m/e 491 (m+1). 

30 

EXAMPLE 13A 



N-f1(RH(1^xc^piro[indane-2,4 < -piperidine1-1WI>carbonvn-2-(indol-3-vl)-ethvn-2-ami 
hydrochloride 

3S 

[0100] 



Step A : l-oxospirofindane^.^-piperidinel-V-carboxvlic acidl.l-dimethvlethvl ester 

To a stirred solution of 1 -indanone (1 .0 g, 7.6 mmol) and bis(2-bromoethyl)t-butyl carbamate (2.5 g, 7.6 mmol) 
40 in DMF (30 ml) at room temperature under Ar, was added sodium hydride (60% in mineral oil, 0.912 g, 22.8 mmol). 

The reaction mixture was stirred for two hours at room temperature and was then poured into ice water. The solution 
was extracted with ethyl acetate and dried over Na 2 S0 4 . Evaporation and purification by flash chromatography 
eluting with 20-40% ethyt acetate in hexane afforded 2.01 g of product. 

'H NMR (400 MHz, CDCI 3 ): 8 7.73 (d, J=7.6 Hz, 1H), 7.58 (t, J=7 6 Hz, 1 H), 7.43 (d, J=7.6 Hz, 1H), 7.35 (t, J=7.6 
45 Hz, 1H), 4.10 (td, J=13.7 Hz. 3.6 Hz, 2H), 3.04 (s, 2H), 2.97 (dt, J=13.7 Hz, 3 Hz, 2H), 1.87 (dt, J=13 Hz, 4.3 Hz, 

2H), 1.44 (s, 9H), 1.34 (d. J=13 Hz, 2H). 

El MS calc for C 18 H 23 N0 3> 301; found 301 (M+, 5%), 244, 228, 200, 145, 57(100%). 

Step B . spirofindan-2.4'-ptperidine1-1-one, hydrochloride 
50 To a solution of the product from Step A (53 mg) in methanol (2 ml) as added concentrated hydrochloric acid 

(2 ml). The mixture was stirred at room temperature for three hours and evaporated in vacuo to afford the product 
(46 mg). 

1 H NMR (400 MHz), CD 3 OD) 5 7.71 (d, J=7.5 Hz, 1H), 7.70 (t, J=7.5 Hz, 1H), 7.57 (d, 7.5 Hz, 1H), 7.44 (t, J=7.5 
Hz, 1 H), 3.57-3.52 (m, 2H), 3.29-3.24 (m, 2H), 3.22 (s, 2H), 2. 1 3-2.05 (m, 2H), 1 .80-1 .72 (m, 2H). 
55 El MS calc. for C 13 H 15 NO, 201 ; found 201 (M\ 15%), 145. 

Step C : N-f URMM -oxospirofindane-2.4'-piperidine1-1 '-vncarbonvn-2-findol-3-vh-ethvl1-2-fr(1 ,1 -dimethyl ethvloxv) 
carbonyllamino-2-melhylpropanamide 
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Prepared by the procedure described in Example 18, Step A, from the intermediate from the previous step. 
NMR (400 MHz, CDCI 3 ) 6 8.51, 8.47 (2br.s, 1H), 7.80-7.05 (m, 10H), 5.34-5.18 (2m, 1H), 5.05 (br.s, 1H), 
4 50-4.42, 4.15-4.10 (2m, 1H), 3.60-3.50 (m), 3.42-3 35 (m), 1.49 (s, 3H), 1.47 (s, 3H), 1.42 (s, 9H), 1.12-1 .08 (m), 
0.62 (brd, J=12.7 Hz)/ 0.45-0. 28~(br.rn). 
5 FAB-MS calc. for C 35 H 40 N 4 O 5 , 572; found 573 (M+H). 

Step D : N-f 1 (R)-f (1 -oxospirolindane^'-piperidineH t -vl)carbonvll-2-(indol-3-yl)-ethvl1-2-amino-2»methvlpropan- 
amide hydrochloride 

Prepared by the procedure described in Example 19, Step C, from the intermediate from the previous step. 
10 1H NMR (400 MHz, CD 3 OD) 8 7.67-7.48 (m, 4H), 7.46-7.36 (m. 2H), 7.14-6.99 (m, 3H), 5.25-5.19 (m, 1H), 4.33, 

4.15 (2dm, J=13.7 Hz, 1H) 3.85-3.70 (m, 1H), 3.30-2.80 (m), 1.70-1.60 (m). 1.61, 1.58, 1.51 (3s, 6H), 1.50-1.40, 
1.39-1.25, 1.20-1.15, 1.03-0.80 (m). 
FAB-MS calc. for 03^37^03, 472; found (M+H). 

is EXAMPLE 13B 

N-f1(RH(1-hydroxvspiro[indane-2,4'-p^^ 

[0101] To a stirred solution of the title compound from Example 13A (50 mg) in methanol (4 ml) at 0° was added 
20 NaBH 4 (15 mg). One drop of 3N HCI was added after 30 minutes and the mixture was evaporated to dryness The 
compound was taken up in 10% methanol in dichloromethane and purified by prep-TLC eluting with 10% methanol in 
dichloromethane to give the product (31 .6 mg). 

'H NMR (400 MHz, CD 3 OD) 8 7.61-6.99 (m, 9h), 5.17-5.11 (m, 1H0, 4.60, 4.57, 4.39, 4.23 (4s, 1H), 4.04 (td), 3.91 
(td), 3.67-3.58 (m), 3.53 (td), 3.48-3.38 (m), 3.30-3.05 (m), 300-2.80 (m), 2.71-2.56 (m), 2.30 (d, =15 Hz), 2.21 (d, J=15 
25 Hz), 1.70-1.62 (m), 1.56-1.49 (m), 1.40-1.15 (m), 1.29, 1.28, 1.27, 1.27, 1.25 (5s, 6H), 1.15-0.88 (m), 0.56-0.50 (m), 
0.54-0.38 (m). 

FAB-MS calc. for C^H^N^, 475; found 476 (M+H). 
EXAMPLE 14 

30 

N-[1(RH(spironndane-2.4'-piperidine1-1^^ 
hydrochloride 

[0102] 

36 

Step A : Spirofindane^^'-piperidinel-V-carboxylicacid, 1,1-dimethvlethyl ester 

To a stirred solutbn of 1-oxospiro[indane-2,4'-piperidine]-V-carboxylic acid, 1 , 1 -dimethylethyl ester (250 mg) 
in ethanol (5 ml)at 0° was added NaBH 4 (50 mg). The mixture was stirred for 3 hours and then evaporated to 
remove the ethanol. The residue was partitioned between acidic brine and ethyl acetate. The organic layer was 
40 dried (Na2S0 4 ) and evaporated to afford an alcohol. The alcohol was hydrogenated at 1 000 psi in ethanol (5 ml) 

in the presence of 1 0% Pd/C (40 mg) at room temperature for 1 6 hours. The mixture was filtered through celite to 
remove the catalyst, evaporated to dryness and purified by flash column eluting with 10-20% ethyl acetate in 
hexane to afford the product. 

1 H NMR (400 MHz, CDCI 3 ) 8 7.17-7.10 (m, 4H), 3.44-3.41 (m, 4H), 2.80 (s, 4H), 1.57-1.55 (m, 4H), 1.45 (s. 9H). 
45 El MS calc. for C 18 H2sN 2 0 2 , 287; found 287 (M+, 5%), 231 , 142, 57 (100%). 

Step B : spirofindan-2,4'-piperidinel, hydrochloride 

To a solution of the product from Step A (64 mg) in methanol (2 ml) was added concentrated hydrochloric acid 
(2 ml). The mixture was stirred at room temperature for three hours and then evaporated in vacuo to afford the 
so product (43 mg). 

StepC : N-f1(R)-f(spirofindane-2,4 , -piperidine1-1 , -vl)carbonyll-2-(indol-3-vl-ethvn-2-ff(1 t 1 -dimethylethvloxy)carbo- 
nyll-aminol-2-methylpropanamide 

Prepared by the procedure described in Example 18, Step A, fromthe intermediate from the previous step. 
55 ih NMR (400 MHz, CDCI 3 ) 8 8.20 (br.s, 1H), 7.66 (d, J=7.7 Hz, 1H), 7.34 (d, J=8 Hz, 1H). 7.24-7.07 (m, 8H), 

5.23-5.18 (m, 1H), 5.00 (br.s, IH), 3.60-3.52 (m, 1H), 3.30-3.05 (m, 4H), 2.95-2.88 (m, 1H), 2.66 (d, ^=16 Hz, 
1H), 2.61 (Jba=16 Hz, 1H), 2.48 (d, J AB =16 Hz, IH), 2.36 (d, J BA =16 Hz, 1H), 1.80-1.70 (m, 1H), 1.48 (s, 3H), 1.45 
(s, 3H), 1.42 (s, 9H), 1.25-1.06 (m, 1H). 



44 



EP 0 662 481 B1 



FAB-MS calc. for C^H^O* 558; found 559 (M+H) 

Step D : N-M (RHtepirofindane^.^-piperidineH l -vncafbonvn'2-(indol»3-viy-ethvll-2-amino-2-methylpropanamidQ 
hydrochloride 

5 Prepared by the procedure described in Example 14. Step 8, from the intermediate from the previous step. 

'H NMR (400 MHz, CD 3 OD) 6 7.56 (d, J=7.8 Hz, 1 H), 7 38 (d, J=8.3 Hz. 1H), 7.13-7.00 (m, 7H). 5.17 (dd, J=6 Hz, 
9 Hz. 1H), 3.70-3.60 (m, 1H), 3.30-3.13 (m, 5H), 2.68 (s, 2H), 2.49 (d, ^=5.8 Hz, 1H), 2.40 (d, J BA =5.8 Hz, 1H), 
2.40 (d, J BA =5-8 Hz, 1H), 1.59 (s, 3H), 1.54 (s, 3H), 1.40-1.15 (m, 3H), 1.04-0.96 (m, 1H). 
FAB-MS calc. for C 28 H34N 4 02, 495; found 496 (M+H). 

10 

EXAMPLE 15 

N-f 1 (RH (2,3-dihydro-methoxyspirof 1 H-indene-1 ,4'-piperidinM WI)carbonvl1-2-(indol-3-yl)ethyl]-2-amino- 
2-methylpropanamid9 hydrochloride. 

[0103] 

Step A : 5(or 6)-methoxysptroH H-indene-1, 4' -piperidinel-1 '-carboxylic acid, 1,1-dimethylethvl ester 

5(or 6)-Methoxyindene (500 mg, 3.42 mmol) was put into a 50 mL round bottom flask and set under an argon 
20 atmosphere. The material was then dissolved in THF (4 mL). While stirring, the solution was cooled to -5 B C and 

1M Lithium bis(trimethylsilyl)amide in THF (6.84 mL. 6.84 mmol) was added dropwise over a 15 minute period. 
After stirring for an additional 1 5 minutes, the solution was transferred by cannula to another solution of bis(2-chlo- 
roethyl)f-butyl carbamate (780 mg, 3.21 mmol) in THF (3 mL), cooled to -5*0. The transfer was done over a 15 
minute period. The mixture was then stirred for 2 hours at -5°C and for an additional 30 minutes at room temper- 
as ature. TLC analysts indicated that all starting material was gone. The reaction mixture was concentrated to give a 
dark brown residue. Purification by column chromatography gave pure desired product. (683 mg, 63%). 
1 H NMR (400 MHz, CDCI 3 ): The product exists as a mixture of two regioisomers (2:1): 8 7.241-7.180 (m), 
6.877-6.705 (m), 4.140 (br. s), 3,800 (s), 3.574 (s), 3.075 (d). 1.984-1.910 (m), 1.600 (s), 1.452, (s). 1.309 (d). 
FAB-MS calc. for C 19 H 25 N0 3 315; found 315 (M+H, 24%), [260.0 (M+H-100, 100%) loss of t-Boc group]. 

30 

Step B : 2,3-Dihvdro-5(or 6)-methoxvspirof 1 H-indene-1 .4'-piperidine11 '-carboxvlic acid, 1 . 1 -dimethvlethvl ester 

The intermediate from the previous step (680 mg, 2.25 mmol), 10% was hydrogenated using palladium on 
carbon (40 mg) in ethanol (40 mL) at 1 atmosphere. Filtration and evaporation gave the product (40 mL). Yield: 
700 mg (98%) 

35 1H NMR (400 MHz, CDCI 3 ): The product exists as a mixture of two regioisomers (2:1): 6 7.092 (d), 7.014 (d), 

6.747-6.656 (m), 4.063 (br. s), 3.765 (s), 3.577 (s), 2.935-2.801 (m), 2.058-2.009 (m), 1.467 (s), 1.464-1.443 (m). 
FAB-MS calc. for C^H^NC^ 317; found 317 (M+H, 10%), [262.0 (M+H-56. 100%) loss of rert-butyl group]. 

Step C: 2,3-Dihydro-5for 6)-methoxyspirof1 H-indene-1 t 4'-piperidine1 
40 To a solution of the intermediate from the previous step (700 mg, 2.21 mmol) in dichloromethane (4 mL) was 

added trifluoroacetic acid (4 mL). The solution was stirred at room temperature for 30 minutes. The reaction mixture 
was evaporated and then saturated sodium bicarbonate was added. Then the mixture was washed with brine, 
dried over magnesium sulfate and concentrated to give the desired product. Yield: 435.5 mg (91%). 
FAB-MS calc. for C 14 H 19 NO 217; found 218 (M+H, 100%). 

45 

Step D : N-ri(R)-f(2 t 3-dihvdro-5(or6)-methoxyspirof1 H-indene-1. 4 , -piperidinl-1 , -vl)carbonvl1-2-(indol-3-vnethvl]-2- 
[[(1 ,1 -dimethvlethvloxy)carbonvl1aminol-2-methylpropanamide 

To a stirred solution of 2,3-Dihydro-S(or ej-methoxyspiroflH-indene-l^'-piperidine], (50 mg, 0.23 mmol), a 
(R)-[[2-[[(1 ,1 -dimethylethoxy)-carbonyl]amino]-2,2-dimethyl-1 -oxoethyl]amino]-1 H-indole-3-propanoic acid (95 
mg, 0.24 mmol) Example 4, Step D, HOBT (40 mg, 0.24 mmol), in CHgClg was added EDC (88 mg 0.46 mmol). 
The mixture was stirred overnight and washed with brine. The organic layer was dried, evaporated and purified 
by flash column to give product (97.5 mg, 72%). 

1 H NMR (400 MHz, CDCI3): The product exists as a mixture of two conformers (2:1 ): 8 8.186 (s), 8.071 (s), 7.755 
(t), 7.594 (d), 7.372-7.010 (4m), 6.690-6.673 (m), 6.238 (d), 5.243-5.190 (m), 5.031-4 955 (m), 4 437-4.386 (m), 
55 3.755, 3.732, 3.726 (3s). 3.622 (s), 3.304-3.150 (m), 2.912 (t), 2.748-2.495 (2m), 2.083-1.575 (2m), 1.498, 1 .478, 

1.465, 1.427 (4s), 1.369 (s), 1 285-1.230 (m), 0.047 (s). 
FAB-MS calc. for C^H^Og 588; found 589 (M+H, 28%). 
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Step E ' N-[1 (RH(2,3-dihydro-5(or 6)methoxyspiroM H-indene-1 t 4'-piperidin1-1 WI)carbonvn-2-(indol-3-vl)ethyll- 
2-amino-2-methvlpropanamide hydrochioride. 

To a stirred solution of the intermediate from the previous step (35 mg, 0.06 mmol) in ethanol (2 ml) was added 
concentrated HCI (2 ml). The mixture was stirred at room temperature for 1 hour and then evaporated to a foam 
5 (29 6 mg, 95%) 

'H NMR (400 MHz, CD 3 OD): The product exists as a mixture of two conformers (2:1): 5 7.646-8.625 (6m), 
5.282-5.161 (m), 4.326 (d), 3705 (d), 3.361-3 125 (m), 3.061 (t), 2.826-2.597 (m), 1.953-1.802 (m), 1 655-1.548 
(5s), 1.505 (d), 1.377-1.198 (2m). 0.997-0.831 (2m), 0.320-0.111 (m). FAB-MS calc. for C^H^C^ 488 ; found 
489 (M+H, 66%). 

70 

EXAMPLE 16 

N-fKRH(2,3-dihvdro-5(or 6)-hvdroxvspiro|1 H-indene-1 t 4'-piperidin1-V-vncarbonvn-2-(indol-3-vl)ethvl1-2-amino- 
2-methvlpropanamide hydrochloride 

15 

[0104] 

Step A : N-trrfluoroacetvl-2,3-dihydro-5(or ei-methoxyspiroflH-indene-l.^-piperidinel 

To a solution of intermediate from Example 15, Step C (200 mg, 0.92 mmol) in dichloromethane (4 mL) was 

20 added of triethylamine (1 92 mg, 1 .84 mmol) and trifluoroacetic anhydride (300 mg, 1 .1 2 mmol). The reaction was 

stirred for 4 hours, until TLC analysis indicated that the reaction was complete. The solution was concentrated and 
the residue was purified by column chromatography to give the desired product. Yield: 145.6 mg (50.5%). 
*H NMR (400 MHz, CDCI 3 ): The product exists as a mixture of two regioisomers (2:1): 6 7.112 (d, 2/3H), 7.010 (d, 
1/3H), 6.761-6.721 (m, 1 1/3H), 6.638 (d, 2/3H), 4.551-4.513 (m, 1H), 3.992 (d. 1H), 3.778 (s, 3H), 3.286-3.353 

2S (m, 1H), 3.005-2.851 (m, 3H). 2.313-2.027 (m, 2H), 1.866-1.778 (m, 2H), 1.659-1.603 (m, 2H). FAB-MS calc. for 

C ie H 18 N0 2 F 3 313; found 314 (M+H, 100%). 

Step B : N-trifluoroacetvl-2 l 3-dihvdrospirof1 H-indene-1 .4'-piperidin1-5(or 6)-ol 

To a stirred solution of the material from the previous step (125 mg, 0.4 mmol) in dry dichloromethane (3 mL) 
30 under an argon atmosphere was added 1 M BBr 3 in dichloromethane (0.8 mL, 0.8 mmol). The reaction was stirred 

for 1.5 hours and then poured into salt water and extracted with dichloromethane. The organic layer was dried 
over magnesium sulfate and concentrated to give the desired product (11 3.7 mg, 95%). 
FAB-MS calc. for C 15 H 16 N0 2 F 3 299; found 300 (M+H, 100%). 

35 Step C : 2 l 3-Dihydrospirof1H-inden-1.4'-pip8ridine1-5(or6)-ol 

To a solution of the intermediate from the previous step (94 mg, 0.31 mmol) in methanol (5 mL) was added 
3/V NaOH (35 drops). The reaction was stirred for 1 hour. The solution was then concentrated several times from 
toluene to give the desired product (60.5 mg, 94%) which was used without further purification. 
1 H NMR (CD 3 OD): 57.008 (d, 1 H), 6.637-6.611 (m, 2 H), Hidden 4.826 (s, 1 H), 3.411 (d, 2 H), 3.210-3.164 (m, 

40 2 H), 2.866-2.820 (m, 2 H), 2.144-2.007 (m, 4 H), 1 .750-1 .710 (m, 1 H), 1 .278 (s, 2 H). 

Step D : N-f1(RH(2.3-dihvdro-5(or 6Vhydroxvspirof1 H-indene-1 ^'-piperidin 1-1 WI)carbonyll-2-(indol-3-vl)ethvl1-2- 
f[(1 ,1 -dimethvlethvloxv)carbonyl1amino1-2-methvlpropanamide 

Prepared by the procedure described in Example 1 5, Step D. The intermediate from the previous step (60 mg, 
45 0.26 mmol), a(R)-[[2-[[(1,1 KJimethylethoxy)carbonyl]amino]-2,2-dimethyl-1 oxoethyl]amino]-1 H-indole-3-propa- 

noic acid (138 mg, 0.35 mmol), HOBT (50 mg, 0.37 mmol), and EDC (136 mg, 0.71 mmol). Reaction time: 10 
hours. Yield: 141.2 mg (81%). 

Step E : N-M(RH(2,3-dihvdro-5(or 6)-hvdroxvspironH-indene-1.4'-piperidin1-1'-vncarbonvlV2-findol-3-vnethvl1- 
50 2-amino-2-methylpropanamide hydrochloride 

TYhe title compound was prepared by the procedure described in Example 15, Step E using the intermediate 
from previous step, (20 mg, 0.34 mmol), methanol (3 mL). and concentrated HCI (3 ml). Reaction time: 3 hours. 
Yield: 17mg(95%). 

1 H NMR (400 MHz CD 3 OD): Compound exists as a mixture of two conformers (2:1): 8 7 619-6.234 (8m, 7), 
55 5.293-5.170 (m, 1H), 4.322 (dt, 1H), 3.727 (d, 5/6), 3.338-3.122 (2m, 4 1/3H), 2.987 (t, 1/3H), 2.785-2.570 (2m. 2 

5/6H), 1.961-1.801 (m, 2H), 1.648-1.567 (5s, 5H). 1.507 (d, 2H), 1.381-1.203 (m, 4H), 0.977-0.873 (2m, 2 2/3H), 
0.193 (dt. 1/3H). FAB-MS calc. for C^H^N^ 474; found 475 (M+H, 78%). 
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EXAMPLE 17 

N-flfRHfSpirofQH-fluorene-g.^-pip^^ 
hydrochloride 

5 

[0105] 

Step A : SpirofQH-fluorene-Q.A'-piperidineM'-carboxvlic acid, 1,1-dimethylethyl ester 

Fluorene (1 g, 6.02 mmol) was put into a 1 00 mL dry round bottom flask. The material was dissolved with THF 

10 (5 mL) under argon. While stirring, the solution was cooled to -5°C and 1 M Lithium bis(trimethylsilyl)amide in THF 

(12.04 mL, 12.04 mmol) was added dropwise over a 10 minute period. After stirring for an additional 15 minutes, 
the solution was transferred by cannula to another solution of bis(2-chloroethyl)-t-butyl carbamate (1.35 g, 5.60 
mmol) in THF (3 mL) and cooled to -5°C. The transfer was done over a 15 minute period. The mixture was then 
stirred for 2 hours at -5°C and for an additional 30 minutes at room temperature. TLC analysis indicated that all 

is of the starting material was gone. The reaction mixture was concentrated to give a black residue. Purification by 

column chromatography gave the product (1.310g, 65%). 

1H NMR(400 MH2, CDCI 3 ): 8 7.767 (d, 2H), 7.600 (d, 2H), 7.396-7.278 (m, 4H), 3.832 (t, 4H), 1.855 (t, 4H), 1.525 
(s, 9H). 

FAB-MS calc. for C^sNC^ 335; 336 (M+H, 8%) [280 (M+H, 100%) loss of fert-butyl group]. 

20 

Step B : Spiro[9H-fluorene-9 t 4'-piperidine] 

The title compound was prepared by the procedure described in Example 15, Step C using the intermediate 
from the previous step (1 g, 2.98 mmol)and trifluoroacetic acid (4 mL). Reaction time: 1 hour. Yield: 61 0.3 mg (87%). 
FAB-MS calc. for C 17 H 17 N 235; found 236 (M+H, 100%). 

25 

Step C : N-f1(RH(spirof9H-fluorene-9,4'-piperidinHWIto 
carbonvllaminol-2-methvlpropanamide 

The title compound was prepared by the procedure described in Example 15, Step D using the intermediate 
from the previous step (275 mg, 1.162 mmol), a(RH[2-[[(1.lHdimethylethoxy)carbonyl]amino]-2,2-dimethyl-1-ox- 
50 oethyl]amino]-1H-indole-3-propanoic acid (453 mg, 1.16 mmol), HOBT (156 mg, 1.16 mmol), and EDC (223 mg, 

1.16 mmol). Reaction time: 30 minutes. Yield: 371 mg (53%). 

1 H NMR (400 MHz, CDCI 3 ): 6 8.225 (br. s, 1H), 7.698-7.159 (m, 13H), 6.610 (d, 1H), 5.348-5.265 (m, 1H), 5.020 
(br. s, 1H), 3.98B-3.905 (m, 1H). 3.595-3.502 (m, 2H) 3.365-3.296 (m, 1H), 3.189 (t, 1H), 1.718-1.655 (m, 1H), 
1.545, 1.518, (2s, 6H), 1.611-1.281 (m, 3H), 1.467 (s, 9H), 0.932-0.885 (m. 1H). 
35 FAB-MS calc. for C 37 H 42 N 4 0 4 606; found 607 (M+H, 23%). 

Step D : N-M(R)-spiro[9H-fluorene-9,4'-piper»^ 
mide hydrochloride 

The title compound was prepared by the procedure described in Example 15, Step E using the intermediate 
40 from the previous step (320 mg, 0.49 mmol), methanol (5 mL) and concentrated HCI (5 ml). Reaction time: 40 

minutes. Yield: 229 (85.5 %). 

1H NMR (400 MHz, CD 3 OD): 5 7.710 (t, 2H), 7.645 (d, 1H), 7.546 (d, 1H), 7.481 (d, 1H), 7.345-7.075 (m, 8H), 
6.878 (d. 1H), 5.308-5.265 (m, 1H), 3 811-3.694 (m, 4H). 3.401-3.212 (m, 4H), 1.669, 1.612 (2s, 6H). 1.677-1.285 
(m, 4 H). 

45 FAB-MS calc. for C^H^N^ 506; found 507 (M+H, 54%). 

EXAMPLE 18 

N-MfRHfspiroflH-indene-l^'-piperidinl^ 
so hydrochloride 

[0106] 

Step A : N-flfRHtepiroflH-indene-M'-piperidinHW^ 
55 onvH-aminol-2-methylpropanamide 

To a stirred solution of a(R)-[[2-[[(1,1-dimethylethoxy)ra 
dole-3-propanoic acid (50 mg, 0.13 mmol), (Example 4, Step D) spiropH-indene-M'-piperidine] hydrochloride 
(28.5 mg, 0.1 3 mmol) (Chambers, M. et al, J. Med. Chem. 1992, 35, 2033-2039), HOBT (17.3 mg, 0.1 3 mmol) and 
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N-methylmorpholine (14.1 u.L, 0.13 mmol) in dichloromethane (5 mL) at room temperature was added EDC (49.3 
mg, 0.26 mmol). The reaction mixture was stirred lor four hours and poured into a mixture of brine (10 mL) and 
HCI (3N, 1 mL). The mixture was extracted with ethyl acetate (20 mL) and the organic extract was dried (MgS0 4 ) 
and evaporated. The residue was purified by silica gel column eluting with a solvent gradient of 40-60% ethyl 

5 acetate in hexane to give the product (63.6 mg, 89%) 

1 H NMR (400 MHz, CDCI 3 )* compound exists as a mixture of conformers (ratio 2:1): 5 8.28, 8.24 (2 br. s, 1H), 
7.74, 7 62 (2d, 7.7 Hz, 1H), 7.62, 7.39 (2d, 8.0 Hz, 1H), 7.30-7.10 (m, 7H), 6.68-6.30 (m, 2H), 5.35-5.20 (2m, 1H), 
5.00 (br. s. 1H), 4.45-4.36 (m, 1H). 3.62, 3.53 (br. d, 14 Hz, 1H), 3.30-3.00 (m. 2H), 2.86-2.71 (m, 1H), 2.42-2.23 
(m, 1/3H), 1.71 (v. br. s, 2H), 1.51, 1.49, 1.47 (3s, 6H), 1.44, 1.43, (2s, 9H), 1.40-1.07 (m, 2H), 0.88, 0.72 (2 br. d, 

10 1H), 0.42 (dt, 4 Hz. 12 Hz, 1/3H). 

Step B : N-f 1 (R)-f(spirof 1 H-indene-1 ,4'-piperidinl-1 '-vncarbonvn^-dndol-S-vDethvn^-amino^-methylpropana- 
mide triftuoroacetic acid salt 

To a stirred solution of the intermediate prepared in Step A (60 mg, 0. 11 mmol) in dichloromethane (1 mL) was 
15 added TFA (1 mL). The reaction mixture was stirred at room temperature for 30 minutes and TLC showed that all 

of the starting material was gone. 10 mL of toluene was added and the mixture was evaporated in vacuo. This 
procedure was repeated twice to give the title compound. 

1 H NMR (400 MHz, CD 3 OD): compound exists as a mixture of conformers (ratio 2: 1 ): 8 8.35, 8.29 (2: 1 , 2 d, 6 Hz, 
1H), 7.64, 7.56 (2:1, 2 d, Hz. 1H), 7.46, 7.38 (2.1, 2 d, 8 Hz, 1H), 7.27-7.02 (m, 6H), 6.83-6.80 (m. 2/3H), 6.77 (d, 
20 5.7 Hz, 2/3H), 6.71 (d, 5.7 Hz, 1/3H), 6.68 (d, 5.7 Hz, 2/3H), 6.55 (d, 5.7 Hz, 1/3H), 5.30-5.20 (2 m, 1 H),4.17-4 21 

(2br.m,1H),3.88-3.78(2br.m1H),a (2m, 1H), 1.63,1.62,1.61,1.52 

(4 s, 6H), 1.18-1.15 (m 1H), 1.08-0.95 (m, 1H), 0.68-0.61 (dd, 2/3), 0.49-0.40 (dt, 2/3H). FAB-MS: calc. for 
C 28 H 32 N 4 0 2l 456; found 457 (M+H, 100%). 

2S EXAMPLE 19 

N-f1(RH(3.4-dihydrc>spiro[naphthalene-1(2H^ 
2-methvlpropanamide hydrochloride 

30 [0107] 

Step A : N-f 1 (RH(3,4-dihydrospirofnaphthalene-1 (2HU'-piperidin1-1 '-vDcarbonvll^-findol-S-vnethyll^-ffd ,1 - 

dimethvlethvloxv)carbonvllamino11-2-methvlpropanamide 

This intermediate was prepared from <x(R)-[[2-[[(1 , 1 -dimethylethoxy)carbonyl]amino)-2,2-dimethyl-1 -oxoethyl] 
35 amino]- 1 H-indole-3-propanoic acid and 3,4-dihydrospiro[naphthalene-1 (2H),4'-piperidine (Chambers, M. et al, J. 

Med. Chem. 1992, 35, 2033-2039) by the procedure described in Example 15, Step D. 

1 H NMR (400 MHz, CDCl 3 ): compound exists as a mixture of conformers (ratio 2:1 ): d 8.20 (br. s, 1H), 7.77, 7.59 

(2d, 8 Hz, 1H), 7.36-6.95 (m, 8 1/3H), 6.45 (d, 8 Hz, 2/3H), 5.36-5.19 (2 m, 1H), 5.00 (br. s, 1H), 4.36 (br. d, 13 

Hz, 1 H), 3.47 (md, 8 Hz, 1 H), 3.39-3. 10 (m, 2H), 3.02-2.96 (dt. 2,8 Hz, 2/3H), 2 71 -2 60 (m, 3H), 3.02-2.96 (dt, 2,8 
40 Hz, 1 /3H), 2.35-2.24 (m, 1/3H), 2.90-1.55 (m, 7H), 1.50, 1.48, 1.47 (3 s, 6H), 1.43 (s, 9H), 1.40-1.20 (m, 2H) 

0.98-0.80 (m, 2H), 0.48-0.38 (m, 1/3H). FAB-MS: calc. for C^H^N^, 572; found 573 (M+H, 20%). 

Step B : N-[1(RH(3 t 4-dihvdrospiro|naphthalene^^ 
2-methvlpropanamide hydrochloride 
<5 To a stirred solution of the intermediate prepared in step A (50 mg, 0.087 mmol) in methanol (2 mL) was added 

concentrated hydrochloric acid (2 mL). The reaction mixture was stirred at room temperature for one hour and 10 
mL of toluene was added and the mixture was evaporated in vacuo. This procedure was repeated twice to give 
the title compound (41.2 mg, 100%). 

1 H NMR (400 MHz, CD 3 OD): compound exists as a mixture of conformers (ratio 2:1 ): 6 8.30, 8.25 (2 d, 8.6, 1/3H), 
50 7.62-7.53 (2d, 7.9, 1H), 7.41,7 36 (2 d, 8.2, 1H), 7 25-6 90 (m, 7H), 6.49 (d, 8.9, 2/3H), 5.30-5.13 (2 m, 1H), 

4.34-4.20 (m, 1H). 3.70-3.60 (m, 1H), 3.38-3.08 (m. 2H), 2.72-2.55 (m, 4H), 2.04-1.96 (dt. 1/3H), 1.85-1.79 (dt, 
2/3H), 1.60, 1.51 (2 s, 6H). 1.40-1.16 (m, 2H), 0.95 (br. md, 12 Hz, 2/3H), 0.49-0.40 (dt, 4.5, 12, 2/3H). FAB-MS: 
calc. for C^Hss^Og. 472; found 473 (M+1 .80%). 

55 
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EXAMPLE 20 

N-f1(RH(2.3-dihvdrospirof1 H-indene-1. 4'-piper^ 
3-methylbutanarnide hydrochloride 

5 

[0108] 

Step A : N-f^Rl-fspiroflH-indene-I.A'-piperidinVIWI-cafbonvll^-flH-indol-S-vnethvn carbamic benzyl ester 
To a solution of N-benzy loxycarbonyl-(D)-tryptophan (1 .69g, 5.0 mmole) in 70 mL of chloroform at room tern- 

io perature was added spiro[1 H-indene-1, 4'-piperidine] hydrochloride (J. Med. Chem. 1992, 35, 2033)(1.21g. 5.5 

mmole), triethylamine (0.73 mL, 5.25 mmole) followed by 1-hydroxybenzotriazole hydrate (0.74g, 5.5 mmole) and 
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1.05g, 5.5 mmole). After 12 hours at room temper- 
ature, the mixture was diluted with methylene chloride and then washed sequentially with water and brine. The 
organic layer was dried over sodium sulfate, filtered and concentrated. The residue was purified by chromatatron 

is (hexanes/ethyl acetate=1/1 ) to give 2.01 g (79%) of the title compound. 

1H NMR (200 MHz, CDCI 3> mixture of conformers): 8.14 (m, 1H), 7.75-7.08 (m, 14H), 6.67 (m, 2H), 5.89 (m, 1H), 
5.14 (s, 2H), 5.06 (m, 1 H), 4.46 (m, 1H), 3.63 (m, 1H), 3.32-2.50 (m, 4H), 1.83 (m, 1H), 1.40-0.5 (m, 3H). 

Step B : 1''f2(R)-amino-S-(1H-indol-3-yl)-1-oxopropvH-2,3Kiihvdrospirof1HHndene-1,4 , -piperidene1 
20 The intermediate obtained from Step A (2.01 g , 3.98 mmole) was dissolved in 40 mL methanol and hydrogen- 

ated over Pd(OH) 2 on carbon at one atmosphere for 16 hours. The mixture was filtered through Celite and the 
filtrate concentrated under vacuum. The residue was purified by chromatatron (methylene chloride/methanol/am- 
monium hydroxide=1 0/1/0.1) to give 1.41g (95%) of the title compound. 

1 H NMR (400 MHz, CDCI 3 , mixture of conformers). 8.43 (s, 1H), 7.61 (d, 8 Hz, 2/3H), 7.54 (d, 8 Hz, 1/3H), 7.36 
25 (d, 8 Hz. 1H), 7.19-6.70 (m, 7H), 4.55 (t, 12 Hz, 1H), 4.13 (m, 1H), 3.70 (m, 1H), 3.15 (m, 1H), 3.03 (m, 1H), 

2.94-2.65 (m, 4H). 1.92 (m, 2H), 1.74 (m, 1H), 1.52-1.10 (m, 2 1/3H), 0.65 (td, 13. 4 Hz, 2/3H). 

Step C : N-M (RH(2,3-dihvdrospirof1 H-indene-1 .^-piperidinl-l'-vOcarbonvll^-n H-indol-3-vnethvn-3-amino- 
3-methylbutanamide hydrochloride 

^0 Prepared from the intermediate obtained from Step B (373 mg, 1.0 mmole) and 3-t-butyloxycarbonylamino- 

3-methylbutanoic acid (238 mg, 1.1 mmole) by the procedure described in Example 20, Step A (without triethyl- 
amine). The crude product was purified by chromatatron (methylene chloride/methanol=20/1 ). The purified com- 
pound in 3 mL methanol was added hydrochloride in ethyl ether at room temperature. The reaction was stirred for 
0.5 hours and concentrated. The title compound was precipitated out from methanol and ethyl ether solution (346 

35 mg,68%). 

1 HNMR (400 MHz. CD 3 OD, mixture of conformers): 7.64 (d. 8 Hz. 2/3H), 7.56 (d, 8 Hz, 1/3H). 7.40 (d, 8 Hz. 2/3H). 
7.35 (d. 8 Hz, 1/3H), 7.18-7.01 (m, 6 1/3H), 6.62 (d, 7 Hz, 2/3H), 5.27 (m, 1 H), 4.34 (d, 13 Hz, 1H), 3.73 (m, 1H), 
3.27-3.02 (m, 3H), 2.83-2.51 (m, 5H), 1.93-1.62 (m, 2 1/3H), 1.37 (s, 4H), 1.36 (s, 2H), 1.45-0.84 (m. 3H), 0.17 
(td, 13, 4 Hz, 2/3H). FAB-MS: 473 (M+1). 

40 

EXAMPLE 21 

N-f1(RH(2,3-dihydrospiro[1 H-indene-1 ^'-piperidtnl-l'-vDcarbonyn^'dH-indol-S-vDethvll^-amino- 
2-methylpropanamide hydrochloride 

45 

[0109] Prepared from the intermediate obtained from Example 20, Step B (1 86g, 5.0 mmole), and N-benzyloxycar- 
bonyl-2-methylalanine (1.3 g, 5.5 mmole) by the procedure described in Example 20, Step A (without triethylamine). 
The crude product was purified by chromatatron (hexanes/ethyl acetate=1/1). The purified compound was dissolved 
in 50 mL of methanol and hydrogenated under the conditions which were described in Example 20, Step B to give the 
so desired free base. To the free base in 5 mL methanol was added hydrochloridic acid/dioxane (4.0 M, 1.37 mL, 5.5 
mmole) at 0°C. The solution was concentrated to dryness. The title compound was precipitated from a methanol and 
ethyl ether solution (1.7 g, 69%). 

1H NMR (400 MHz, CD 3 OD. mixture of conformers): 7.62 (d, 8 Hz, 3/5H), 7.55 (d, 8 Hz. 2/5H), 7.41 (d, 8 Hz. 3/5H), 
7 36 (d, 8 Hz, 2/5H), 7.19-7.01 (m, 6 2/5H), 6.63 (d, 7 Hz, 2/5H), 5.24, (m. 1H), 4.33 (m, 1H), 3 71 (m, 1H), 3.36-2.60 
55 (m, 6H). 1.88 (m, 2H), 1.61 (s, 5H), 1.50 (s, 1H), 1.B0-1.22 (m, 2 1/5H), 0.99 (td, 13, 4 Hz. 3/5H), 0.89 (d, 8Hz, 3/5H), 
0.21 (td, 13,4 Hz, 3/5H). FAB-MS: 459(M+1). 
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EXAMPLE 22 

N-M (RH(2,3-dihvdrospirof 1 H-indene-1 .^-piperidinH '-vDcarbonyll^-Q H-indol-3-vnelhvll-3(R)-nipecotamide 
hydrochloride 

5 

[0110] Prepared from the intermediate obtained from Example 20, Step B (205 mg, 0 5 mmole), and t-butyloxycar- 
bonyl-(D)-nipecotic acid (Recueil, 1951,70 , 899) (115 mg, 0.5 mmole) by the procedure described in Example 20, Step 
C (use 1 ,3-dicyclohexyl-carbodiimide instead of EDC, without triethylamine) to give the title compound (124 mg, 48%). 
'H NMR (400 MHz, CD 3 OD. mixture of conformers): 7.63 (d, 8 Hz, 2/3H), 7.55 (d, 8 Hz, 1/3H), 7.40 ( d. 8 Hz, 2/3H), 
10 7.36 (d, 8 Hz, 1/3 Hz), 7.18-7.01 (m, 6 1/3H), 6.61 (d, 7 Hz, 2/3H), 5.22, (m,1H), 4.34 (d, 11 Hz, 1H), 3.70 (m, 1H), 
3.27-2.64 (m, 11H), 2 02-1 .65 (m, 7H), 1.22 (m, 1H), 0.98 (td, 13, 4 Hz, 2/3H), 0.85 (dd, 13,2 Hz, 2/3H), 0.15 (td, 13, 
4 Hz, 2/3H). FAB-MS: 485 (M+1) 

EXAMPLE 23 

N-f 1 f RH (2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidinM '-vl)carbonyl1-2-(1 H-indol-3-vl)ethv)1-f3-f2(R)-hvdroxvlpropyl1- 
aminol-3-methylbutanamide hydrochloride 

[0111] 

20 

Step A : O-ftetrahydropyranvlHRHactaldehyde 

To a solution of methyl (R)-lactate (1 .0 mL, 10.48 mmole) in 5 mL dihydropyran was added a drop of concen- 
trated hydrochloric acid at room temperature. After 1 hour stirring, the mixture was concentrated and purified by 
chromatatron (hexanes/ethyl acetate=3/1 ) to give 1 .49 g (75%); A 500 mg (2.65 mmole) portion of the residue in 
25 10 mL of toluene was added diisobutyl-aluminum hydride (1 N, 3.45 mL), at -78°C. After 1 .5 hours stirring at -78°C, 

the reaction was quenched with methanol at low temperature, the mixture was poured into 5% aqueous citric acid 
and extracted with ethyl ether (2X). The organic layers were washed with water, brine and dried over sodium 
sulfate, filtered and concentrated. The residue (J. Org. Chem. 1 988, 53, 4098) was carried to the next step without 
purification. 

30 iH NMR (400 MHz, CDCI 3 ): 9.63 (d, 2 Hz, 1H), 4.69 (m, 1/2H), 4.62, (m, 1/2H). 4.21 (q, 7 Hz. 1/2H), 3.98-3.83 

(m, 1 1/2H), 3.49 (m, 1H), 1.85-1.49 (m, 6H), 1.43 (d, 7 Hz, 3/2H), 1.25 (d, 7 Hz, 3/2H). 

Step B : N-f 1(RH(2,3-dihydrospiro[1 H-indene-1 ,4 , -piperidin1-r-vl)carbonvl1-2-(1H-indol-3-vnethvll-f3-f2(R)-hv- 
droxvlpropvn-aminol-3-methylbutanamide hydrochloride 

3S To a stirred solution of the intermediate obtained from Example 20, Step C (140 mg, 0.27 mmole), in 3 mL 

anhydrous methanol was added the intermediate obtained from this Example, Step A (217 mg, 1 .37 mg), sodium 
acetate (1 1 2 mg, 1 .37 mmole) at room temperature. After stirring for 1 hour, sodium cyanoborohydride 1 N solution 
in tetrahydrofuran (0.54 mL. 0.54 mmole) was added. The reaction mixture was stirred at room temperature for 
16 hours. The solution was diluted with chloroform and washed with water, brine, and dried over sodium sulfate, 

40 filtered and concentrated. The residue was purified by chromatatron (methylene chlorideAnethanol/ammonium 

hydroxide=1 0/1/0.1) to give 140 mg (84%) of solid. 

To a solution of the reductive aminoylation solid (260 mg, 0.42 mmole) in 5 mL methanol was added 9N hy- 
drochloric acid (0.5 mL) at room temperature. After 1 hour, the mixture was concentrated to dryness. The title 
compound was precipitated out from a methanol and ethyl ether solution (180 mg, 75%) 

45 i H NMR (400 MHz, CD 3 OD, mixture of conformers): 7.63 (d, B Hz. 2/3H). 7.55 (d, 8 Hz, 1/3H), 7.40 (d, 8 Hz, 2/3H), 

7.35 (d, 8 Hz, 1/3H), 7.18-7.01 (m, 6 1/3H), 6.62 (d, 7 Hz, 2/3H), 5.27 (m, 1H), 4.33 (m, 1H), 3.98 (m, 1H), 3.72 
(m, 1H), 3.27-3.03, (m, 3H), 2.85-2.60 (m, 7H), 1.93-1.65 (m, 3H), 1 .39-1.23 (m, 10H), 1.00 (td, 13, 4 Hz. 2/3H), 
0 88 (dd, 14, 2 Hz, 2/3H), 0 20 (td, 13, 4 Hz, 2/3H). FAB-MS: 532 (M+1). 

SO EXAMPLE 24 

N-f 1(RH(2.3-dihvdrospiroM H-indene-1 .^-piperidinl-r-vncarbonvll^-dH-indol-S-vDethvll^^^R^-hydroxvlpropvll- 
aminol-2-methylpropanamide hydrochloride 

55 [0112] Prepared from the intermediate obtained from Example 21 (11 mg, 0.022 mmole), and the intermediate ob- 
tained from Example 23, Step A (16 mg. 0.1 mmole) by the procedure described in Example 23, Step B to give (7.9 
mg, 65%) of the title compound. 

'H NMR (400 MHz. CD 3 OD. mixture of conformers): 7.62 (d, 8 Hz, 2/3H), 7.56 (d. 8 Hz, 1/3H), 7.40 (d, 8 Hz, 2/3H), 
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7.36 (d, 8 Hz. 1/3H), 7.1 9-7.01 (m, 6 1/3H), 6.68 (d, 7 Hz, 2/3H), 5.25 (m, 1 H). 4.36 (m, 1 H), 3.98-3.73 (m ( 2H), 3.27-3.07 
(m, 3H), 2.88-2.58 (m, 5H), 1.96-1.70 (m, 3H), 1.62-0.94 (m, 11 1/3H), 0.34 (td, 13, 4 Hz t 2/3H). FAB-MS: 517 (M+1). 

EXAMPLE 25 

5 

N-f 1 (RH(2,3-dihydrospirof 1 H-indene-1 ,4'-piperidin1-1 '-vncarbonvl1-2-(1 H-indol-3-vl)ethylH2(R,S)-amino1- 
(2-hvdroxvmethyl)propanamide hydrochloride 

[0113] 

10 

Step A: N-(t-butoxvcarbonyl)-a-methylserine benzyl ester 

To a solution of a-methylserine (1.19 g, 10.0 mmole) in 12 mL 1N aqueous sodium hydroxide was added di- 
t-butyldicarbonate (2.75 mU 12.0 mmole) in 12 mL 1.4-dioxane at room temperature. After 24 hours, the mixture 
was diluted with ethyl acetate and acidified with 0.5 N hydrochloric acid to pH=2.0. The organic layer was dried 

is over sodium sulfate, filtered and concentrated. To the residue in 10 mL of methanol was added potassium carbonate 

(1.38 g, 10.0 mmole) in 5 mL of water. The resulting mixture was concentrated to dryness under vacuum to give 
the potassium salt which was suspended in 30 mL of N,N-dimethyl-formamide with benzyl bromide (1 .3 mL, 11 .0 
mmole). The mixture was stirred at room temperature for 18 hours and diluted with ethyl ether, washed with water 
(5X), and brine. The organic layer was dried over magnesium sulfate, filtered and concentrated. The residue was 

20 purified by chromatatron (hexanes/ethyl acetate=2/1 ) to give 1 .81 g (60%) of title compound. 

'H NMR (200 MHz, CDCI 3 ): 7.35 (s, 5H), 5.28 (br. s, 1H), 5.20 (s, 2H), 4.02 (d. 12 Hz, 1H), 3.78 (d, 12 Hz, 1H), 
1.48 (s, 3H), 141 (s, 9H). 

Step B : 2,2-dimethyl-3-(t-butvloxycarbonyl)-4-methvl-oxazolidine-4-carboxylic acid 
£5 To a solution of the intermediate obtained in this Example, Step A (1 .81 g, 6.05 mmole) in 20 mL methylene 

chloride was added dimethoxypropane (3.7 mL, 30.2 mmole) and a catalytic amount of p-toiuenesulfonic acid (20 
mg). After 20 hours at room temperature, the reaction was diluted with methylene chloride and washed with sat- 
urated aqueous sodium bicarbonate, and brine. The organic layer was dried over sodium sulfate, filtered and 
concentrated, the residue was purified by chromatatron (hexanes/ethyl acetate=5/1 ). Debenzylation was following 
30 the procedure which was described in Example 20, Step B (use 10% Pd on carbon instead of Pd(OH) 2 ) to give 
0.99g (65%) of the title compound. 

1 H NMR (400 MHz, CD 3 OD mixture of conformers): 4.09 (d, 9 Hz, 1 H), 3.83 (d, 9 Hz, 1 H), 1 .58-1 .50 (m, 9H), 1 .47 
(s, 3H),1.42 (s, 6H). 

35 Step C : N-f1(R)-f(2,3-dihydrospirof1H-indene-1 t 4'-piperidinM '-vncarbonvn-2-(1H-indol-3-yl)ethvlH2(R.S)nami- 

noM2-hvdroxym ethyl )propanamide hydrochloride 

Prepared from the intermediate obtained from Example 20, Step B (37 mg, 0.1 mmole), and the intermediate 
obtained from this Example, Step B (26 mg, 0.105 mmole) by the procedure described in Example 20, Step C (use 
DCC instead of EDC, use 9N hydrochloric acid instead of hydrochloride in ethyl ether) to give 33 mg (64%) of the 

40 title compound. 

1 H NMR (400 MHz, CD 3 OD, mixture of conformers and diastereomers): 7.65-7 01 (m, 8 1/3H), 6.64 (m, 2/3H), 
5.27 (m, 1H), 4.33 (m, 1H), 3.96-3.50 (m, 3H), 3.28-2.61 (m, 6H), 1 90-0.80 (m, 8 1/3H), 0.3-0.05 (m, 2/3H). FAB- 
MS: 475 (M+1). 

45 EXAMPLE 26 

N-[1 (R)-l(spirof 1 H-inderie-1 ,4'-piperidin1-1 '-yl)carbonvll-2-phenylethyn-2-amino-2-methylpropanamide hydrochloride 
[0114] 

SO 

Step A: f 1 (R)-f(spirof 1 H-indene-1 ^'-piperidinH-VOcaitjonyll^-phenvlethyll carbamic acid 1 ,1 -dimethylethyl ester 
Prepared from t-butyloxycarbonyl-(D)-phenylalanine (0.933 g, 3.52 mmole) by the procedure described in 
Example 20, Step A to give 1 .46 g (96%) of the title compound. 

1 H NMR (200 MHz, CDCI 3 mixture of conformers): 7.38-7.05 (m, 10H), 6.69 (m, 1H), 5.43 (m, 1H), 4.95 (m, 1H), 
SS 4.59 (m. 1H), 3.78 (m. 1H), 3.24-2.62 (m, 4H), 1.92-0.85 (m, 4H), 1.44 (s. 9H). 

Step B : N-[1 (R)-f(spirof 1 H-indene-1 .4'-piperidinl-1 -vDcarbonvn-2-phenvlethvlH2-f(1 . 1 -dimethylethvloxvlcarbon- 
yllaminol-2-methylpropanamide 
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To a solution of the intermediate obtained from this Example, Step A (1.45 g, 3.35 mmole) in 5 mL methanol 
was added hydrogen chloride in ethyl ether at room temperature for 1 hour. The solution was concentrated to give 
a pale solid (1 18 g, 95%). To a portion (74 mg, 0.24 mmole) of the solid in 1 mL chloroform was added t-butyloxy- 
carbonyl-a-methylalanine (43 mg, 0.21 mmole), 1 -hydroxybenzotriazole (28 mg, 0.21 mmole), and 1 ,3-dicyclohex- 
5 ylcarbodiimide (43 mg, 0.21 mmole). After 4 hours at room temperature, the mixture was diluted with methylene 

chloride and washed with water and brine. The organic layer was concentrated and purified by chromatatron (hex- 
anes/ethyl acetate=2/1 ) to give the title compound. 

Step C ; N-[1(RH(spirof1H-indene-1,4'-piperid^^ 
10 hydrochloride 

To the intermediate obtained from this Example, Step B in 0.5 mL of methanol was added hydrogen chloride 
in ethyl ether at room temperature. The reaction was stirred for 1 hour and concentrated. The title compound was 
precipitated from a methanol and ethyl ether solution (64 mg, 70%). 

!H NMR (400 MHz, CD 3 OD mixture of conformers): 7.41-7.12 (m, 9H), 6.88 (t, 6 Hz, 1H), 6.78 (dd, 10. 6 Hz, 1H), 
is 4.52 (m, 1H), 4 : 02 (m, 1H), 3.39 (m, 1H), 3.29-2.99 (m, 3H), 2.09 (td, 13, 4 Hz, 1/2H), 1.95 (td, 13, 4 Hz, 1/2H), 

1.60 (m, 1H), 1.62 (s, 3/2H), 1.59 (s, 3/2H), 1.52 (s, 3/2H), 1.46 (s, 3/2H), 1.34-1.09 (m, 2H). FAB-MS: 418 (M+1). 

EXAMPLE 27 



20 N-H (RH (2,3-dihydrospirof 1 H-indene-1 ,4'-piperidin1-1 '-vl)carbonvlV2>phenvlethvlV2-amino«2'methylpropanamide 
hydrochloride 

[0115] Prepared from the intermediate obtained from Example 26, Step C (31 mg, 0.068 mmole) by the procedure 
described in Example 20, Step B (use 1 0% Pd on carbon instead of Pd(OH) 2 to give 30 mg (97%) of the title compound. 
2S 1H NMR (400 MHz, CD 3 OD mixture of conformers): 7.38-6.92 (m, 9H). 5.16 (m. 1H), 4.44 (m, 1H), 3.91 (m, 1H), 
3.21-2.78 (m, 6H), 2.04 (m, 2H), 1.88-1.30 (m, 3 1/2H), 1.60 (s, 3/2H), 1.58 (s, 3/2H), 1.51 (s, 3/2H), 1.44 (s, 3/2H), 
0.92 (td, 13, 4 Hz, 1/2H). FAB-MS: 420 (M+1). 

EXAMPLE 28 

30 

N-f 1 (R.SH(2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidinl-1 WI)-cart)onvl1-2-f(5-hvdroxvV1 H-indol-3-vllethvll-2-amino- 
2-methylpropanamide hydrochloride 

[0116] 

35 

Step A: t-butvloxvcarbonvl-5-hvdroxvtryptophan 

To a sol ution of 5-hydroxytry ptophan (2.2 g, 1 0.0 mmole) in 22 mL of 1 N aqueous sodium hydroxide was added 
di-t-butyldicarbonate (2.61 g, 12 mmole) in 22 mL dioxane at room temperature. After 16 hours, the mixture was 
diluted with ethyl acetate and acidified with 5% citric acid. The organic layer was dried over sodium sulfate, filtered 
40 and concentrated to give 1 .6 g (50%) of the title compound. 

Step B - HfR.SHfspiroMH-indene-M'-piperidinV carbamic acid 

1,1-dimethvlethvl ester 

Prepared from the intermediate obtained from this Example, Step A (1.6 g, 5.0 mmole) by the procedure 
45 described in Example 20, Step A (use DCC instead of EDC). 

"•H NMR (400 MHz, CDCI 3 mixture of conformers): 7.28-6.42 (m, 11), 4.97 (m, 1H), 4.43 (m, 2/3H), 4.26 (m, 1/3H), 
3.78 (m, 1 H), 3.20-2.74 (m, 4H), 1 .75 (m, 1 H), 1 .47 (s, 6H), 1 .44 (s, 3H), 1 .30-0.35 (m, 3H). 

Step C : N-[1(R,SH(2,3-dihvrospiroI1 H-indene-1^ 

50 |2-f(1 t 1-dimethvlethvloxv)carbonvl1aminol-2-methylpropanamide 

Prepared from the intermediate obtained from this Example, Step B (228 mg, 0.46 mmole) by the procedure 
described in Example 26, Step C followed by the procedures described in Example 27 and Example 26, Step B 
1 H NMR (400 MHz, CDCI 3 mixture of conformers): 8.01 (d, 1 Hz, 2/3H) 7.97 (d, 1 Hz, 1/3H), 7.28-6.98 (m, 6H), 
5.22 (m, 1H), 5.10 (s, 1/3H), 5.08 (s, 2/3H), 4.44 (m, 1H), 3.52 (m, 1H), 3.14-2.33 (m, 6H), 1.84 (m, 1H), 1.64 (m, 

55 iH), 1.50-0.90 (m, 18 1/3H), 0.37 (td, 13,4 Hz, 2/3H). 

Step D : N-M(R.SH(2,3-dihvdrospirof1 H-indene-1 .4'-piperidinM , -vncarbonvn-2-l(5-hydroxv)-1H-indol-3-vnethvl1- 
2-amino-2-methylpropanamide hydrochloride 
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Prepared from the intermediate obtained from this Example, Step C (20.0 mg, 0.034 mmole) by the procedure 
described in Example 26, Step C to give 15 mg (84%) of the title compound. 

1 H NMR (400 MHz, CD 3 OD mixture of contemners): 7.28-6.71 (m, 8H), 5.24 (m, 1 H), 4.42 (m, 1 H), 3 80 (m, 1H), 
3.31-2.70 (m, 6H), V96 (m, 2H), 1 .72-0.96 (m, 3 1/3H)~ 1.65 (s, 5H), 1.32 (s, 1H), 0.33 (td, 13, 4 Hz. 2/3H). FAB- 
s MS:475(M+1). 

EXAMPLE 29 

N-f1(RH(2,3-dihydrcspirc4im 
to pyllaminol-3-methylbutanamide hydrochloride 

[0117] Prepared from the intermediate obtained from Example 20, Step C (220 mg, 0.43 mmole) and (R)-1,2-iso- 
propylideneglyceraldehyde (Tetrahedron 1985, 4 1, 31 1 7) (280 mg, 2. 1 5 mmole) by the procedure described in Example 
23, Step B to grve 116 mg (46%) of title compound. 
is 1H NMR (400 MHz, CD 3 OD mixture of contemners): 7.68 (d, 8 Hz, 2/3H), 7.58 (d, 8 Hz, 1/3H), 7.45 (d, 8 Hz, 2/3H), 
7 38 (d, 8Hz, 1/3H). 7.23-7.05 (m, 6 1/3H), 6.66 (d, 7 Hz, 2/3H), 5.33 (m, 1H), 4.39 (m, 1H), 3.92 (m, 1H), 3.68 (m, 
3H), 3.29-2.65 (m, 10H), 1 .96-1 .65 (m, 2H), 1 .45 (s, 2H), 1 .44 (s, 2H), 1 .43 (s, 1 H), 1 .34 (s, 1 H). 1 .50-0.87 (m, 3 1/3H), 
0 24 (td, 13, 4 Hz, 2/3H). FAB-MS: 547 (M+1). 

20 EXAMPLE 30 

N-H(R.SH(2,3-dihydrospirof1 H-indene-1. 4'-piperid^^ 
2-methylpropanamide hydrochloride 

2S [0118] To the intermediate obtained from Example 28, Step C (124 mg, 0.21 mmole) dissolved in 4 mL of N,N- 
dimethylformamide was added cesium carbonate (1 36 mg, 0.42 mmole) and iodomethane (20 uJ, 0.32 mmole) at room 
temperature. After 12 hours, the reaction was diluted with ethyl ether, washed with water (5X), and brine. The organic 
layer was purified by Pre-TLC (hexanes/ethyl acetate=1/1 ). Deprotection following the procedure which was described 
in Example 26, Step C gave 49 mg (44%) of the title compound. 

30 iH NMR (400 MHz, CD 3 OD mixture of contemners): 7.29 (d, 8 Hz, 2/3H), 7.25 (d, 8 Hz, 1/3H), 7.16-6.63 (m, 7H), 5.21 
(m, 1 H), 4.63 (br. s, 1 H), 4 43 (br. d, 1 3 Hz, 1 H), 3.82 (s, 1 H), 3.80 (s, 2H), 3.73 (m, 1 H), 3.17-2.61 (m, 6H), 1 .92-1 .72 
(m, 2H), 1.61 (s, 5H), 1.52 (s, 1H), 1.43-0.89 (m, 3 1/3H), 0.23 (td, 13, 4 Hz, 2/3H). FAB-MS: 489 (M+1). 

EXAMPLE 31 

35 

N-ri(RH(2,3-dihvdrospirof1 H-indene-1 .4'-pipehdinM '-vncarbonyl1-2-(1 H-indol-3-vl)ethyl1-N43-(R)-piperidinvll urea 
hydrochloride 

[0119] 

40 

Step A : N-F1 (RH(2.3-dihydrospiro[ 1 H-mdene-1 ,4'-piperidinH '-vDcarbonyll^-O H-indol-S-vnethvll-N'-fll -(1.1- 
dimethylethyloxv)carbonvll-3-(R)-piperidinyn urea 

To a solution of t-butyloxycarbonyl-(D)-nipecotic acid (Recueil, 1951, 70, 899) (92.0 mg, 0.4 mmole) in 4 mL 
acetone was added triethylamme (84 ul, 0.6 mmole), and ethyl chloroformate (46 u.L, 0.48 mmole) at 0°C. After 

45 1 hour stirring, sodium azide (78 mg, 1 .2 mmole) in 1 mL water was added to the reaction mixture. The resulting 

mixture was stirred for another 1 hour at room temperature and then poured into methylene chloride and washed 
with water and brine. The organic layer was dried over magnesium sulfate, filtered and concentrated. The residue 
was dissolved in 2 mL of toluene and heated to 90°C for 1/2 hour and then the intermediate obtain from Example 
20, Step B was added. After 1 more hour stirring at 90°C, the reaction mixture was concentrated under vacuum. 

so The residue was purified by chromatatron (methylene chloride/methanol=20/1 ) to give 188 mg (78%) of the title 

compound. 

1 H NMR (400 MHz, CDCI 3 mixture of conformers): 8.28 (d, 1 Hz, 1H). 7.72 (d, 8 Hz, 2/3H), 7.58 (d, 8 Hz, 1/3H), 
7.37-7.06 (m, 7 1/3H), 6.49 (m, 2/3H) t 5.25 (m, 2H), 4.38 (m, 1H), 3.76-3.52 (m, 4H), 3.24-2.42 (m, 8H), 1.93-0.94 
(m, 18 1/3H), 0.23 (m, 2/3H). 

55 

Step B : N-f 1(R)-l(2.3-dihvdrospirof 1 H-indene-1 ,4'-piperidinl-1 '-vl)carbonvl1-2-(1 H-indol-3-vl)ethvll-N'-f3-(R)-pipe- 
ridinyll urea hydrochloride 

Prepared from the intermediate obtained from this Example, Step A (188 mg, 0.31 mmole) by the procedure 
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described in Example 26. Step C to give 62 mg (31%) of the title compound. 

*H NMR (400 MHz, CD 3 OD mixture ol conformers). 7.64 (d, 8 Hz, 2/3H), 7.52 (d, 8 Hz, 1/3H), 7.39 (d, 8 Hz, 2/3H), 
7.35 ( d, 8 Hz, 1/3H), 7.17-7.01 (m, 6 1/3H), 6.61 (d, 7 Hz, 2/3H), 5.13 (t, 8 Hz, 2/3H), 5.04 (t, 8 Hz, 1/3 ), 4.35 (m, 
1H), 3.84 (m. 1H), 3.36-2.62 (m, 10H), 2.03-1.22 (m. 8H), 1.00 (td, 13, 4 Hz, 2/3H), 0.83 (m, 2/3H), 0.13 (td, 13~ 
5 4 Hz, 2/3H). FAB-MS: 500 (M+1 ). 

EXAMPLE 32 

N-[1(RH(2.3-dihvdrospiroflH-indene-1,4^^ 
io 4-vnpropanamide dihvdrochloride 

[0120] Prepared from the intermediate obtained from Example 20, Step B (37.0 mg, 0. 1 mmole), and t-butyloxycar- 
bonyl-(D)-histidine (30.0 mg, 0.11 mmole) by the procedure described in Example 25, Step C to give 35 mg (60%) of 
the title compound. 

is ih NMR (400 MHz, CD 3 OD mixture of conformers): 8.98 (s, 2/3H), 8.94 (s, 1/3H), 7.63-7.01 (m, 9 1/3H), 6.60 (d, 7 
Hz, 2/3H), 5.17 (t, 8 Hz, 2/3H), 5.10 (t, 8 Hz, 1/3H), 4.43 (m, 1H), 4 30 (m, 1H), 3.68-3.03 (m, 6H), 2 83-2.40 (m, 3H), 
1.92-1.62 (m, 3H), 1.43-0.85 (m, 2 1/3H), 0.11 (td, 13, 4 Hz, 2/3H). FAB-MS: 511 (M+1). 

EXAMPLE 33 

20 

N-FURH(2.3-dihvdrospironH-^ 
propyl urea hydrochloride 

[0121] 

25 

Step A : N-11 (RH(2,3-dihvdrospiroM H-indene-1 .4'-piperidin1-1 wncarbonvll-2-(1 H-indol-3^l)8thvn-NMf2-M , 1 - 
dimethylethyloxv)carbonvnamino1-2-m8thvnpropvl urea 

Prepared from the intermediate obtained from Example 20, Step B (175 mg, 0.47 mmole), and 3-t-butyloxy- 
carbonylamino-3-methylbutanoic acid (217 mg, 1.0 mmole) by the procedure described in Example 31, Step A to 
30 give 253 mg (92%) of the title compound. 

'H NMR (300 MHz, CDCI 3 mixture of conformers): 8.35 (s, 1H), 7.71-7.03 (m, 8 1/3H), 6.56 (m, 2/3H), 6.18 (m, 
1H), 5.73 (m, 1H), 5.26 (m. 2H). 4.38 (m, 1H), 3.71 (m, 1H), 3.48-2.53 (m, 8H), 1.88-1.65 (m, 2H). 1.43 (s, 3H), 
1.41 (s, 6H), 1.25 (s, 6H), 1.54-0.95 (m, 3 1/3H), 0.33 (m, 2/3H) 

35 Step B : N-f 1 (RH (2,3-dihydrospirof 1 H-indene-1 ,4'-piperidin]-1 '-yl)carbonvl1-2-(1 H-indol-3-yl)ethyl1-N'-(2-amino- 

2-methyl)propyl urea hydrochloride 

Prepared from the intermediate obtained from this Example, Step A (253 mg, 0.43 mg) by the procedure 
described in Example 31 , Step B to give 63 mg (28%) of the title compound. 

1 H NMR (300 MHz, CD 3 OD mixture of conformers): 7.69 (d, 8 Hz, 2/3H), 7.58 (d, 8 Hz, 1/3H), 7.46-7 05 (m, 7 
40 1/3H),6.67(d,7Hz,2/3),5.15(m, 1H),4.42(m, 1H),3.75(m, 1H), 3.49-2.69 (m, 8H), 2.21-0.85 (m, 5 1/3H), 1.35 

(s, 6H), 0. 1 8 (td, 1 3. 4 Hz. 2/3H). FAB-MS: 488 (M+1 ). 

EXAMPLE 34 

45 N-f1(R.S)-f(2.3-dihvdrospiroM H-indene-1, ^-piperidinl-r-vncarbonvn^-flH-indol-S-vnethvll-N'-fSfR.S)- 
aminoquinuclidinel urea hydrochloride 

[0122] Prepared from the intermediate obtained from Example 20, Step B and quinuclidine-3-carboxylic acid (J. 
Chem. Soa Chem. Commun. 1991, 760) by the procedure described in Example 31, Steps A and B to give the title 
so compound. 

'H NMR (400 MHz, CD 3 OD mixture of diastereomers and conformers): 7.65 (m, 2/3H), 7.53 (t, 8 Hz. 1/3H), 7.39 (d. 8 
Hz, 2/3H), 7.35 (m, 1/3H), 7.17-7.01 (m, 6 1/3H), 6.62 (d, 7 Hz, 2/3H), 5.12 (m, 1H), 4.33 (m, 1H), 4.08 (m, 1H), 3.91 
(m, 2H), 3.36-2.57 (m, 11 H), 2.15-1.70 (m, 7 2/3H). 1.42 (m. 1/3H), 1.28 (d, 13 Hz, 1H), 1.02 (td. 13, 4 Hz. 2/3H), 0.85 
(m, 2/3H), 0 17 (td, 13, 4 Hz. 2/3H). 

55 
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EXAMPLE 35 

N-flfR.SHte.S-dihyrospiroIl H-indene-1 t 4'-piperidinH^^ 
2-methylpropanamide trtfluoroacetate 

5 

[0123] 

Step A : 1 , >f2(R,$)>amino-3-(5-methvl-1 H-indol-3-vl)-1 -oxoprcpy^.S-dihydrospiroH H-lndene-1 .4'-piperidinel trtf- 
luoroacetate 

10 Prepared from 5-methyltryptophan (21 8 mg, 1 .0 mmole) by the procedure described in Example 28, Step A 

and B (use EDC instead of DCC, use 3,4-dihydrospiro[1 H-indene-1 ,4'-piperidine] hydrochloride (J. Med. Chem. 
1992, 35, 2033) instead of spiro[1 H-indene-1 ,4'-piperidme] hydrochloride). The resulting residue in a 2:1 mixture 
of methylene chloride and tnfluoroacetic acid was stirred at room temperature for 1 hour. The solution was con- 
centrated and azeotroped with toluene to give 307 mg (79%) of the title compound 

75 1 H NMR (400 MHz, CDCI 3 mixture of conformers). 8.37 (s, 1/2H), 8.34 (s, 1/2H), 7.35-6.73 (m, 7H). 4.50 (m, 1H), 

4.13 (m, 1H), 3.75 (m, 1/2H), 3.61 (m, 1/2H), 3.12-2.67 (m, 6H), 2.42 (s, 3/2H), 2.40 (s, 3/2H), 1.97-1.13 (m, 5 
1/2H), 0.71 (m, 1/2H). 

Step B : N-F1 (R,SH(2,3-dihvrospirof1 H-indene-1 ^'-piperidinM'-vncarbonvll^-fS-methyl-l H-indol-3-vnethyl1-2- 
20 amino-2-methylpropanamide trtfluoroacetate 

Prepared from the intermediate obtained from this Example, Step A (307 mg, 0.79 mmole) and t-butyloxycar- 
bonyl-a-methylalanine (237 mg, 1 .0 mmole) by the procedure described in Example 20, Step C (use trifloroacetic 
acid and methylene chloride mixture instead of hydrochloride in ethyl ether) to give 215 mg (46%) of the title 
compound. 

25 1H NMR (400 MHz, CD 3 OD mixture of conformers): 7.40-6.94 (m, 7 1/3H), 6.23 (d, 8 Hz, 2/3H), 5.21 (m, 1H), 4.33 

(m, 1H), 3.71 (m, 1H), 3.26-2.59 (m, 6H), 2.41 (s, 1H), 2.39 (s, 2H), 1.87 (m, 2H), 1.70-1.22 (m, 2H), 1.60 (s, 5H), 
1 .56 (s, 2/3H), 1 .52 (s, 1/3H), 1 .01 (td, 1 3, 4 Hz, 2/3H), 0.87 (m. 2/3H), 0.23 (td, 1 3, 4 Hz, 2/3H). FAB-MS: 473 (M+1 ). 

EXAMPLE 36 

30 

N-f 1 (R t S)-[(2,3-dihyrospiro[1 H-indene-1 ^'-piperidtnH '-vQcarbonvll-2-(5-bromo-1 H-indol-3-vl)ethyl1-2-amino- 
2-methylpropanamide trifluoroacetate 

[0124] Prepared from 5-bromotryptophan (283 mg, 1.0 mmole) by the procedure described in Example 35, Step A 
3S and B to give 307 mg (47%) of the title compound. 

iH NMR (400 MHz, CD 3 OD mixture of conformers): 7.78 (d, 2 Hz, 2/3H), 7.69 (d, 2 Hz, 1/3H), 7.35-7.03 (m, 6 1/3H), 
6.63 (d, 7 Hz, 2/3H), 5.17 (m, 1H) f 4.36 (m, 1H), 3.70 (m, 1H), 3.34-2.63 (m, 6H), 1.90 (m, 2H), 1.75-0 96 (m, 3 1/3H), 
1.62 (s, 1H), 1.61 (s. 2H), 1.60 (s. 2H), 1.51 (s, 1H), 0.28 (td, 13, 4 Hz. 2/3 Hz). FAB-MS: 538 (M+1). 

40 EXAMPLE 37 

N-f 1 (RH(2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidin1-l '-yl)carbonyl]-2-(1 H-indol-S-vDethyn-N'^-fN.N-dimethylamino) 
ethyl urea hydrochloride 

45 [0125] To a solution of 1,1 -carbonyldiimidazole (162 mg, LOmmole) in2mLtetrahydrofuran was added N.N-dimeth- 
ylethylenediamine (1 09 nl_, 1 .0 mmole) at room temperature. After 10 minutes, the intermediate obtained from Example 
20, Step B (37 mg, 0. 1 mmole) was added to the reaction mixture. The resulting mixture was stirred at room temperature 
for 12 hours and then concentrated. The residue was purified by chromatatron (methylene chloride/methanol/ammo- 
nium hydroxide=10/1/0.1). The purified compound was acidified with hydrochloride in ethyl ether to give 25 mg (48%) 

50 of the title compound. 

'H NMR (400 MHz, CD 3 OD mixture of conformers): 7.63 (d, 8 Hz, 2/3H), 7.53 (d, 8 Hz, 1/3H), 7.40 (d, 8 Hz, 2/3H), 
7.36 (d, 8 Hz, 1/3H), 7.18-7 01 (m, 6 1/3H), 6.62 (d, 7 Hz, 2/3H), 5.13 (t, 8 Hz, 2/3H), 5.04 (t, 8 Hz, 1/3H), 4.35 (m, 
1H), 3.85 (t, 6 Hz, 1H), 3.68 (m, 1 H), 3.50 (m, 2H), 3.25-2.57 (m, 8H), 2.98 (s. 2 H), 2.93 (s, 3/2H), 2.92 (s, 3/2H), 2.90 
(s, 1/2H), 2.88 (s, 1/2H), 1.93-1.67 (m, 2H), 1.42-1.22 (m. 2H), 1.00 (td. 13. 4 Hz, 2/3H), 0.84 (m, 2/3H), 0.14 (td, 13, 
55 4 Hz, 2/3H). FAB-MS: 488 (M+1 ). 
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EXAMPLE 38 

N-|1(RH(2.3-dihvdrospirof1 H-indene-1, 4'-piperid^ 
2-methylpropanamide hydrochloride 

[0126] 

Step A: t-butvloxvcaroonyl-(D)-hexahvdrohomophenylalanine 

A solution of t-butyloxycarbonyl-(D)-homopheny (alanine (100 mg, 0.358 mmole) in 1 ml acetic acid was hy- 
drogenaled over Pt0 2 at one atmosphere tor 16 hours. The mixture was filtered through Celite and the filtrate 
concentrated and azeotroped with toluene. 

1H NMR (400 MHz, CDCI 3 ): 5.03 (d, 8 Hz, 1H), 4.22 (m, 1H), 1.82 (m, 1H), 1.64 (m, 6H), 1.41 (s, 9H), 1.20 (m, 
6H), 0.84 (m, 2H). 

Step B : M(R)-f(2,3Kiihvdrospiro[1H-indene>1,4'-piperidinV1 , -vl)carbonvl1-3-cvclohexvlpropyl] carbamic acid 
1 J -dimethylethyl ester 

Prepared from the intermediate obtained from this Example, Step A and 3,4-dihydrospirof1 H-indene-1 ,4*-pip- 
eridine] hydrochloride (88 mg, 0.394 mmole) by the procedure described in Example 20, Step A to give 110 mg 
(67%) of the title compound. 

1 H NMR (200 MHz, CDCI 3 mixture of conformers): 7.18 (m, 4H), 5.48 (d, 8 Hz, 1H), 4.62 (m, 2H), 3.90 (m, 1H), 
3.28 (m, 1H), 2.98-2.81 (m, 3H). 2.09 (t, 8 Hz, 2H), 1.75-1.54 (m, 10H). 1.45 (s, 9/2H), 1.44 (s, 9/2H), 1.20 (m, 
BH),0.9B(m, 1H). 

Step C : N-f1(R)-f(2 l 3-dihydrospirof1 H-indene-1, 4'-pipendinM'-vncarbonvl1-3-cvclohexvlpropyl1-2-amino-2-meth- 
ylpropanamide hydrochloride 

Prepared from the intermediate obtained from this Example, Step B (110 mg, 0.24 mmole) by the procedure 
described in Example 26, Step B and C (use EDC instead of DCC) to give 29 mg (25%) of the title compound. 
1H NMR (400 MHz, CD 3 OD mixture of conformers): 7.14 (m, 4H), 4.85 (m, 1H), 4.48 (m, 1H), 3.99 (m, 1H). 3.37 
(m, 1H), 2.94 (m, 3H), 2.16 (m, 2H), 1.95-1.73 (m, 10H), 1.63 (s, 1H), 1.61 (s, 3/2H), 1.60 (s, 3/2H), 1.55 (s, 2H), 
1 .28-0.89 (m, 9H). FAB-MS: 440 (M+1 ). 

EXAMPLE 39 

N-f1 (RH(2,3-dihvdrospirof 1 H-indene-1 .^-piperidinM '-vncarbonvl1-2-(cvclohexvlmethvloxv)ethyl1-2-amino- 
2-methylpropan amide hydrochloride 

[0127] Prepared from N-t-butyloxycarbonyl-0-benzy!-(D)-serine (100 mg, 0.339 mmole) by the procedure described 
in Example 38, Step A, B, and C to give 36 mg (21%) of the title compound. 

1 H NMR (400 MHz, CD 3 OD mixture of conformers): 7.14 (m, 4H), 5.14 (m, 1H), 4.47 (m, 1H), 4.10 (m, 1H), 3.65 (m, 
2H), 3.30-3.25 (m. 3H), 2.92 (m, 3H), 2.1 5 (m, 2H), 1 .91 -1 .55 (m, 9H), 1 .63 (s, 1 H), 1 .60 (s, 2H). 1 .59 (s, 3H), 1 .28-0.93 
(m, 6H). FAB-MS: 456 (M+1). 

EXAMPLE 40 

N-f 1 (RH (2,3-dihydrospirof 1 H-indene-1 ,4'-piperidin|-1 '-vl)carbonvl1-2-(4'-fluorophenvlmethyloxv)ethvll-2-amino- 
2-methvlpropanamide hydrochloride 

[0128] 

Step A : |1(RH(2,3-dihydrospirof1 H-indene-1 ,4 > -piperidinM , -vl)carbonvll-2-(4 , -fluorophenvlmethvloxy)ethyl1 car- 
bamic acid 1,1 -dimethylethyl ester 

Oil free sodium hydride (prepared from 60% oil dispersion of sodium hydride by washing with hexanes (3X), 
144 mg, 6.0 mmole) suspension in 10 mL N,N-dimethylformamide was added N-t-butyloxycarbonyl-(D)-serine 
(553 mg, 2.7 mmole) in 5 mL N.N-dimethylformamide at room temperature. When no more gas evolves 4-fluor- 
obenzyl chloride (323 uL, 2.7 mmole) was added, and the mixture was stirred at room temperature for 18 hours. 
The reaction was poured into 0.5 N hydrochloric acid and then extracted with ethyl acetate (3X). The organic layer 
was washed sequentially with water (5X), brine and dried over sodium sulfate, filtered and concentrated. A portion 
(290 mg, 0.926 mmole) of the residue was reacted with 3,4-dihydrospiro(1 H-indene-1 ,4-piperidine] hydrochloride 
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(238 mg, 1 .02 mmole) according to the procedure described in Example 20, Step A to give 268 mg (60%) of the 
title compound 

1 H NMR (200 MHz, CDCI 3 mixture of conformers)' 7.37-6.62 (m, 8H), 5.58 (m, 1H). 4.93 (m, 1H), 4.67-4.48 (m, 
3), 3.97 (m, 1H). 3.64 (m, 2H), 3.20 (m, 1H), 2.92 (m, 3H), 2.03 (m, 2), 1 .81-1.48 (m, 4H), 1.45 (s, 9H). 

Step B : N-f 1(RH(2,3-dihydrospirof1 H-indene-1, 4'-piperid'^^ 
2-amino-2-methylpropanamide hydrochloride 

Prepared from the intermediate obtained from this Example, Step A (268 mg, 0.556 mmole) by the procedure 
described in Example 26, Step B and Step C (using EDC instead of DCC) to give 196 mg (70%) of the title com- 
pound. 

1 H NMR (400 MHz, CD 3 OD mixture of conformers): 7.40-7.05 (m, 7 1/2R), 6.79 (d, 7 Hz, 1/2H), 5.17 (t, 6 Hz, 1 H), 
4.52 (m, 3H), 4.02 (m, 1H), 3.72 (m, 2H), 3.28 (m, 1H), 2.90 (m, 3H), 2.09 (m, 2H), 1.89-1.50 (m, 4H), 1.62 (s f 
3/2H), 1.59 (s, 3/2H), 1.58 (s, 3H). FAB-MS: 468 (M+1). 

EXAMPLE 41 

N-f1(RH(2,3-dihvdrospirof1 H-indene-1, 4'-piperidW 
2-methylpropanamide hydrochloride 

[0129] 

Step A - [1 (RM(2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidin1-1 > -yl)cart>onvn-2-(4 < -chlorophenvlmethyloxv)ethvll car- 
bamic acid 1,1 -dimethyl ethyl ester 

Prepared from 4-chlorobenzyl chloride by the procedure described in Example 40, Step A. 
1 H NMR (400 MHz, CDCI 3 mixture of conformers): 7.38-7.08 (m, 7 1/2H), 6.68 (m, 1/2H), 5.58 (d, 8 Hz, 1/2H), 
5.52 (d, 8 Hz, 1/2H), 4.90 (m, 1H), 4.65 -4.42 (m, 3H), 3.94 (m, 1H), 3.61 (m, 2H), 3.15 (m, 1H), 2.87 (m, 3H), 2.02 
(m, 2H), 1.80-1.46 (m, 4H), 1.43 (s, 9/2H), 1.42 (s, 9/2H). 

Step B : N-H (RH(2,3-dihvdrospiro[1 H-indene-1 .^-piperidinM '-vncarbonvl1-2-(4'-chlorophenvlmethvloxv)ethvl1- 
2-amino-2-methylpropanamide hydrochloride 

Prepared from the intermediate obtained from Step A (92 mg, 0.18 mmole) by the procedure described in 
Example 26, Step B and Step C (using EDC instead of DCC) to give 58 mg (55%) of the title compound. 
1 H NMR (400 MHz, CD 3 OD mixture of conformers): 7.36-7.09 (m, 7 1/2H), 6.78 (m, 1/2H), 5.18 (m, 1H), 4.52 (m, 
3H), 4.04 (m, 1H), 3.74 (m, 2H), 3.28 (m, 1H), 2.90 (m, 3H), 2.09 (m, 2H), 1.90-1.52 (m. 4H), 1.63 (s, 3/2H), 1.60 
(s, 3/2H), 1 .58 (s, 3H). FAB-MS: 484.8 (M+1 ). 

EXAMPLE 42 

N-f 1 (RH(2,3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-r-vl)carbonvl1-2-(2\6'-difluoroph 
2-methylpropanamide hydrochloride 

[0130] 

Step A : f 1 (RH(2.3-dihvdrospiro[1 H-indene-1 ,4'-piperidinM '-vncarbonvll^-f^.e'-diftuorophenylmethvloxv^ethvn 
carbamic acid 1,1-dimethylethyl ester 

Prepared from 2,6-diflorobenzyl bromide by the procedure described in Example 40, Step A 
!H NMR (200 MHz, CDCI 3 mixture of conformers): 7.27-6.88 (m, 7H), 5 : 54 (m, 1H), 4.90 (m, 1H). 4.64 (m, 3H), 
4.01 (m, 1H), 3 64 (m, 2H), 3.21 (m, 1H), 2.93 (m, 3H), 2.06 (m, 2H), 1.83-1.40 (m, 4H), 1.45 (s, 9H). 

Step B : N-f 1 (R)-f (2,3-dihydrospirof 1 H-indene-1 t 4'-piperidinl-1 ''vDcarbonvfl^-^'.e'-difluorophenvlmethyloxv) 
ethvn-2-amino-2-methylpropanamide hydrochloride 

Prepared from the intermediate obtained from this Example, Step A (400 mg, 0.8 mmole) by the procedure 
described in Example 26. Step B and Step C (using EDC instead of DCC) to give 293 mg (70%) of the title com- 
pound. 

1 H NMR (400 MHz, CD 3 OD mixture of conformers): 8.25 (d, 7 Hz, 1/2H), 8.19 (d, 7 Hz, 1/2H), 7.39 (m, 1H), 
7.19-6.95 (m, 6H), 5.15 (m, 1H), 4.66 (d, 16 Hz, 2H), 4.45 (m, 1H), 4.03 (m,.1H), 3.76 (m, 2H), 3.28 (m, 1H), 2.91 
(m, 3H), 2.11 (m, 3H), 1.88-1.48 (m, 4H), 1.61 (s, 1H), 1.57 (s, 5H). FAB-MS: 486 (M+1). 
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EXAMPLE 43 

N-f 1 (RH(2.3-dihydrospiro[ 1 H-indene-1 .4'-piperidinH ''vncarbonvn-a^^.S'-dichlorophenvlmethvloxv^ethvn^-arninO' 
2-methylpropanamide hydrochloride 

[0131] 

Step A : f1(RH(2,3-dihvdrospiro[1 H-indene-1 .^-piperidinM'-vDcarbonyll^-f^.S'-dichlorophenvlmethvloxvlethvn 
carbamic acid 1,1 -dimethyl ethyl ester 

Prepared from a,2,6-trichlorotoluene by the procedure described in Example 40, Step A 
1 HNMR (400 MHz, CDCl 3 mixture of conformers): 7.32-7.07 (m, 6 1/2H), 6.79 (d, 6 Hz, 1/2H), 5.57 (d, 8 Hz. 1/2H). 
5.51 (d, 8 Hz, 1/2 Hz), 4.89 (m, 1H), 4.76 (m, 2H), 4.58 (m, 1H), 3.95 (m, 1H), 3.72 (m, 1H), 3.61 (m, 1H), 3.12 
(m, 1H), 2.85 (m, 3H), 2.01 (m, 2H). 1.78-1.26 (m, 4H), 1.42 (s. 9/2H), 1.41 (s, 9/2H). 

Step B : N-H(RH(2,3-dihydrospirof1 H-indene-1 ,4'^ 
ethyl1-2-amino-2-methv(propanamide hydrochloride 

Prepared from the intermediate obtained from this Example, Step A by the procedure described in Example 
26, Step B and Step C (using EDC instead of DCC). 

'H NMR (400 MHz, CD 3 OD mixture of conformers): 7.43-7.11 (m, 6 1/2H), 6.84 (m, 1/2H), 5.16 (t, 6 Hz, 1 H), 4.84 
(d, 10 Hz, 2H), 4.46 (m, 1H), 4.04 (m, 1H), 3.80 (m, 2H), 3.26 (m, 1H) ( 2 89 (m, 3H), 2.08 (m, 2H), 1.88-1.43 (m, 
4H), 1.61 (s, 1H), 1.59 (s, 5H). FAB-MS: 519 (M+1). 

EXAMPLE 44 

N-f 1 (R)-f(2 1 3'dihydrospirof 1 H-indene-1 ,4'-piperidinH , -vl)carbonvl1-2-(5 , -f2 , ~chlorothiophene1methvloxv)ethvl1" 
2-amino-2-methylpropanamide 

[0132] 

Step A : f1£R)-[(2 t 3-dihydrospirof1 H-indene-1 ^'-piperidinl-l'-yDcarbonyll^-fS'-fZ-chlorothiophenelmethvloxv) 
ethvll carbamic acid 1 . 1 -dimethvlethvl ester 

Prepared from 2-chloro-(5-chloromethyl)-thiophene by the procedure described in Example 40, Step A. 
1 H NMR (200 MHz, CDCI 3 mixture of conformers): 7.20-6.93 (m, 4H), 6.77 (s, 2H), 5.57 (m, 1H), 4.90 (m, 1H), 
4.60 (m, 3H), 3.97 (m, 1 H), 3.64 (m, 2H), 3.22 (m, 1 H), 2.89 (m, 3H), 2.08 (m, 1 H), 1 .82-1 .40 (m, 4H), 1 .44 (br. s, 9H). 

Step B : N-f 1 (RH(2,3-dihydrospirof 1 H-indene-1 .^-piperidinM '-vncarbonvn^-fS'^'-chlorothiophenelmethytoxy) 
ethyl]-2-amino-2-methylpropanamide 

Prepared from the intermediate obtained from this Example, Step A by the procedure described in Example 
26, Step B and Step C (using EDC instead of DCC). The crude product was purified by Prep TLC (methylene 
chloride/methanol/ammonium hydroxide=1 0/1/0.1) to give free base. 

1 H NMR (400 MHz, CD 3 OD mixture of conformers): 7.19-7.10 (m, 4H), 6.98-6.85 (m, 2H), 5.14 (t. 6 Hz, 1H), 4.67 
(s, 1H), 4.62 (s, 1H), 4.47 (m, 1H), 4.04 (m, 1H), 3.72 (m, 2H), 3.27 (m, 1H), 2.93 (m, 3), 2.13 (m, 2 ), 1.93-1.28 
(m, 4H), 1.57 (s, 3/2H), 1.55 (s, 3/2H), 1.53 (s, 3H). FAB-MS: 490 (M+1). 

EXAMPLE 45 

N-f 1 (R)-f(2 l 3-dihydrospiro[1 H-indene-1 ,4'-piperidinl-1 '-yl)carbonyl1-2-(1 , -naphthalenemethyloxy)ethyl]-2-amino- 
2-methylpropanamide hydrochloride 

[0133] 

Step A ' f 1 (R)-f (2,3-dihydrospirof 1 H-indene-1 .A'-piperidinH '-vQcarbonyll^-O '-naphthalenemethvloxvlethyllcar- 
bamic acid 1,1-dimethylethyl ester 

Prepared from 1-chloromethylnaphthalene by the procedure described in Example 40, Step A. 
1 H NMR (400 MHz, CDCI 3 mixture of conformers): 8.10 (m, 1H), 7.82 (m, 2H), 7.56-7.38 (m, 4H), 7.17-7.01 (m, 3 
1/2H), 6.22 (d, 7 Hz, 1/2H), 5.60 (m, 1 H), 5.14 (s, 1 H), 5.03-4.83 (m, 2H), 4.75 (m, 1H), 3.88-3.62 (m, 3H), 3.08-2.58 
(m. 4H), 1.98-1.10 (m, 6H), 1.42 (s, 9H). 



58 



EP0 662 481 B1 

Step B : N-f1(RH(2,3-dihydrospirof1 H-indene-1 ,4'-piperid^ 
2-amino-2-methylpropanamide hydrochloride 

Prepared from the intermediate obtained from this Example, Step A (180 mg, 0.34 mmole) by the procedure 
described in Example 26, Step B and Step C (using EDC instead of DCC) to give 11 7 mg (64%) of the title com- 
pound. 

!H NMR (400 MHz, CD 3 OD mixture of conformers): 8.14 (m, 1 H). 7 88 (m, 2 H), 7.50 (m, 4 H), 7.11 (m, 3 1/2 H), 
6.36 (d, 7 Hz, 1/2 H), 5.11 (t, 6 Hz, 1/2 H), 5.03 (d, 12 Hz, 1 H), 5.02 (S, 1 H), 4.96 (d, 12 Hz, 1 H), 4.37 (m, 1 H), 
3.88-3.77 (m, 3 H), 3.19-2.67 (m, 4 H), 1.96 (m, 2H), 1.78-1.18 (m s 4 H), 1.59 (s. 3/2 H), 1.58 (s. 3/2 H). 1.55 (s. 
3/2 H), 1.53 (s, 3/2 H). FAB-MS: 500 (M+1). 

EXAMPLE 46 

N-f 1 (R)-f (2,3-dihvdrospiro|1 H-indene-1 ,4'-piperidinl-1 '-vDcarbonvlH -phenvlmethvll-2-amino-2-methvlpropanamide 
hydrochloride 

[0134] 

Step A : f1(R)-|(2,3-dihvdrospirof1 H-indene-1 ^'-piperidinl-V-vDcarbonvll-l-phenvlmethyll carbamic acid 1.1- 
dimethvlethvl ester 

Prepared from t-butyloxycarbonyl-(D)-phenylglycine (251 mg, 1.0 mmole) by the procedure described in Ex- 
ample 38, Step B to give 364 mg (84%) of the title compound. 

1 H NMR (400 MHz, CDCI 3 mixture of conformers): 7.43-7.25 (m, 5H), 7.17-7.07 (m, 3 1/2H), 6.69 (d, 6 Hz, 1/2H), 
6.15 (d, 7 Hz, 1H), 5.62 (d, 8 Hz, 1/2H), 5.57 (d, 8 Hz, 1/2H), 4.64 (m, 1H), 3.82 (m, 1H), 3.15 (td, 12, 2 Hz, 1/2H), 
2.83 (m, 3 1/2H), 2.00-1.48 (m, 5H), 1.40 (s. 9H), 1.10 (d, 13 Hz, 1/2H), 0.66 (td, 13,4 Hz, 1/2H). 

Step B : N-f1(RH(2,3-dihydrospirof1 H-indene-1, ^-piperidinl-V-vncarbonvll-l-phenvlmethyll^-amino^-methvl- 
propanamide hydrochloride 

Prepared from the intermediate obtained from this Example, Step A (364 mg, 0.84 mmole) by the procedure 
described in Example 26, Step B and Step C (using EDC instead of DCC) to give 270 (75%) of the title compound 
'H NMR (400 MHz, CD 3 OD mixture of conformers): 7.52-7.37 (m, 5H), 7.17-7.04 (m, 3 1/2H), 6.69 (m 1/2H), 5.95 
(m, 1H), 4.54 (m, 1H). 3.84 (m, 1H), 3.29 (m, 1/2H), 2.94-2.82 (m, 3 1/2H), 2.09-1.80 (m, 3H), 1.66 (s, 1H). 1.65 
(s, 2H), 1.55 (s, 1H), 1.53 (s, 2H), 1.50 (m, 2H), 1.12 (m, 1/2H), 0.71 (td, 13, 4 Hz, 1/2H). FAB-MS: 406 (M+1). 

EXAMPLE 47 

N-f 1 (R)-f (2,3-dihydrospirof 1 H-indene-1 .^-piperidinM , -yl)cart3onvl1-2-(cyclopropylmethyloxv)ethyl1-2-amino-2-me- 
thylpropanamide hydrochloride 

[0135] 

Step A : [1 (RM(2,3-dihvdrospirof 1 H-indene-1 .^-piperidinj-l WI)carbonyl1-2-(cyclopropylmethyloxy) ethyl] carbamic 
acid 1,1-dimethylethyl ester 

Prepared from cyclop ropy (methyl bromide by the procedure described in Example 40, Step A. 
*H NMR (400 MHz, CDCI 3 mixture of conformers): 7.21-7.04 (m, 4H), 5.52 (t, 9 Hz. 1H), 4.86 (m, 1H), 4.60 (m, 
1H), 4.07 (m, 1H). 3.61 (m 1H), 3.54 (t, 7 Hz, 1H), 3.27 (m, 3H), 2.92 (t, 7 Hz, 2H), 2.86 (m, 1H), 2.08 (m, 2H), 
1.92-1.75 (m, 2H), 1.57 (d, 13 Hz, 2H), 1.43 (s, 9/2H), 1.41 (9/2H), 0 98 (m, 1H), 0.47 (m, 2H), 0.16 (m, 2H) 

StepB - N-M(RH(2,3-dihvdrospiro[1 H-indene-1 ,4'-piperidinM'-vl)carbonvl1-2-(cvclopropylmethvloxv)ethvl1-2-ami- 
no-2-methvlpropanamide hydrochloride 

Prepared from the intermediate obtained from this Example, Step A (1 96 mg, 0.447 mmole) by the procedure 
in Example 26, Step B and Step C (using EDC instead of DCC) to give 142 mg (71%) ol the title compound. 
1H NMR (400 MHz, CD 3 OD mixture of conformers): 7.20-7.09 (m, 4H), 5.14 (m, 1H), 4.49 (m, 1H), 4.10 (m, 1H). 
3.70 (m, 2H), 3.40-3.31 (m, 3H), 2.94 (t, 7 Hz, 3H), 2.15 (m, 2H), 1.93 (td, 13, 4 Hz, 1H), 1.76 (m, 1H), 1.65-1.56 
(m, 2H), 1.63 (s, 3/2H), 1.61 (s, 3/2H), 1.59 (s, 3H), 1.04 (m, 1H), 0.51 (d, 8 Hz, 2H), 0.21 (m, 2H). 
FAB-MS: 414 (M+1). 
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EXAMPLE 48 

N-f 1 (RVI (2,3-dihydrospirof 1 H-indene-1 ,4'-piperidin1-1 '-vl)carbonvl)-2-( 1 H-indol-3-vltethvll-2(S)-amino- 
(2-hvdroxymethvl)propanamide 

5 

[0136] 

Step A : Methyl (2R, 4S)-2-t^uWl'3-formvl-oxazolidine-4-methvl-4-carfaoxvlic acid 

Prepared from (1)-serine methyl ester hydrochloride by the procedure described in Tetrahedron Lett. 1984, 
to 25 t 2545 to give the title compound. 

1 HNMR(200MHz,CD 3 OD 1 11 mixture of conformers): 8.43 (s, 1/2H), 8.30 (s, 1/2H), 5.23 (s. 1/2H),4.88 (s, 1/2H), 
4.63 (d. 9 Hz, 1/2H), 4.25 (d, 9 Hz, 1/2H), 3.74 (s, 3/2H), 3.71 (s, 3/2H), 3.57 (d, 9 Hz, 1H), 1 65 (s, 3/2H), 1.63 
(s, 3/2H), .98(8. 4H), .85 (s. 5H). FAB-MS calculated for C l1 H 19 N0 4 229; found 230 (M+H). 

15 Step B : (2R, 4S)-2-t-butvl-3-formvloxazolidine-4-methvl-4-carboxylic acid 

A solution of 37 mg of lithium hydroxide in 5 ml water was added to a room temperature solution of 160 mg 
of the intermediate prepared in this Example, Step A in 10 ml of 1:1 THF-methanol and stirred for 16 hours. The 
organic solvents were removed under vacuum and the residue was partitioned between 100 ml ethyl ether and 
20 ml of 1 N NaHS0 4 (aq). The organic layer was dried over anhydrous magnesium sulfate, filtered and concen- 

20 trated to give 1 29.6 mg (86%) of the title compound. 

1 H NMR(200 MHz. CD 3 OD. 3:2 mixture of conformers): 8.44 (s, .4H), 8.31 (s. .6H), 5.22 (s, .6H). 5.02 (s. .4H), 
4.62 (d, 9 Hz, .6H), 4.32 (d. 9 Hz, .4H), 3.82 (d, 9 Hz, 4H), 3.67 (d, 9 Hz, .6H), 1.69 (s, 1.BH), 1.66 (s,1.2H), 1.02 
(s, 3.5H), .91 (s, 5.5H). FAB-MS calculated for C 10 H 17 NO 4 215; found 215.9 (M+H). 

25 Step C : N-f 1 (RH(2.3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-1 Wncarbonvll-2-(1 H-indol-3-vltethvl1-2(S Vamino- 

(2-hvdroxymethyl)propanamide 

Isobutylchloroformate and triethylamine were added to a 0°C solution of the intermediate prepared in this 
Example, Step B in CH 2 CI 2 , stirred for 2 hours and then added to a solution of 39.2 mg of the intermediate obtained 
from Example 20, Step B in CH 2 CI 2 . After 10 minutes the solution was poured into 50 ml of ethyl ether and washed 

30 sequentially with 1 N NaHS0 4 (aq), water, saturated aqueous NaHCO a and brine. The organic phase was dried 

over anhydrous MgS0 4 , filtered and concentrated. The compound was purified by MPLC (silica gel, 50% to 100% 
ethyl acetate in hexane, linear gradient over 750 ml) to give 20.9 mg (35%) of the desired intermediate. This 
material was dissolved in 1 ml methanol, treated with 1 ml concentrated aqueous HCI and ref luxed for 1 5 minutes. 
The solution was cooled to room temperature and the solvents were removed under vacuum. Purification by flash 

35 chromatography (silica gel, eluting with MeOH, NH 4 OH(aq.), CH 2 CI 2 ) to afford 11 .2 mg (68%) of the title compound. 

'H NMR (200 MHz. CD 3 OD, 1:1 mixture of conformers): .12 (m. 1/2H), .83 (m, 1H). 1.18 (s. 1H). 1.21 (m, 1H). 
1.24 (s, 2H). 1.5-1.8 (m. 1H), 2.35-2.85 (m, 3.5H), 2.98 (m, .5H), 3.19 (t. 8 Hz, 2H), 3 38 (m. 1H), 3.65 (m, 1H), 
3.8 (m. 1H), 4.25-4.4 (m, 1H), 5.15-5.3 (m, 1H). 6.61 (d, 6 Hz, 1H). 7-7.2 (m. 6H), 7.37 (m. 1H), 7.56 (d. 7 Hz, 
1/2H), 7.80 (d, 7 Hz. 1/2H). FAB-MS calculated for C^H^N^ 474; found 475.7 (M+H). Microanalysis calculated 

40 tor 0^34^03- 8/10 H 2 OC 68.91, H 7.15, N 11.48; found C 69.01, H 7.27, N 11.20. 

EXAMPLE 49 

N-f 1 (RM (2,3-dihydrospirof 1 H-indene- 1 ,4'-piperidinl- 1 '-vncarbonyll-2-( 1 H-indol-3-vl)ethyl1-3(R)-amino- 
45 Q-hydroxymethyHbutanamide trifluoroacetate 

[0137] 

Step A : f(2R,4R)-2-t-butvl-3-formvl-4-methyl-oxazolidin-4-vnacetic acid 

50 To a 0°C solution of 2.37 g of the intermediate prepared in Example 48, Step B in 55 ml methylene chloride 

was added 1 .57 ml of isobutylchloroformate and 1 .69 ml triethylamine. After stirring for 2 hours, the solution was 
added to a 0°C etheral solution of diazomethane and the solution was stirred for 16 hours while gradually warming 
to room temperature. The solution was concentrated under reduced pressure and the residue was dissolved in 50 
ml methanol. This solution was irradiated by a 250 watt ultra-violet lamp for 4 hours and then concentrated under 

55 vacuum. Purification by flash chromatography (silica gel, 1:2 ethyl acetate/hexane) to afford 1 .11 g (63%) of this 

intermediate. This methyl ester was hydrolyzed by the procedure given in Example 63, Step B to give 1 .04 g (99%) 
of the title compound. 

*H NMR (200 MHz. CDCI 3 . 1:1 mixture of conformers): .97 (s, 4.5H), .99 (s. 4.5H), 1.58 (s, 1.5H), 1.59 (s, 1.5H), 
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2.64 (d. 5 Hz,.5H). 2.72 (d. 6 Hz, 5H), 2.92 (d, 16 Hz,.5H), 3.39 (d, 16 Hz. .5H), 3.62 (d, 9 Hz, .5H), 3.90 (d, 9 Hz, . 
5H), 4-4.25 (m, 1 H), 4.88 (b s, 1 H), 4.96 (s, .5H), 5.10 (s, .5H), 8.32 (s, .5H), 8.44 (s, .5H). FAB-MS calculated lor 
C 11 H 19 N0 4 292; found 292.9 (M+H) 

5 Step B : N-[1(RH(2>dihydrospirof1H^^ 

(3-hvdroxymethyl)butanamide trrfluoroacetate 

EDC was added to a 0°C solution containing 43 mg of the intermediate prepared in this Example, Step A, 81 
mg of the intermediate obtained from Example 20, Step B and HOBt in 2.5 ml Ch^Cfe. The solution was stirred 
for 48 hours while gradually warming to room temperature and then poured into 150 ml of ethyl acetate and washed 

io sequentially with 1 N NaHS0 4 (aq ), water, saturated aqueous NaHC0 3 and brine. The organic phase was dried 

over anhydrous MgS0 4 and then filtered and concentrated. Purified by MPLC (20 X 150 mm silica gel, 60-100% 
ethyl acetate in hexanes, linear gradient over 750 ml) to afford 79.7 mg of the desired intermediate. This material 
was dissolved in 13.5 ml of methanol, diluted with 13.5 ml 6N aqueous HCI and then stirred for 24 hours. The 
methanol was removed under vacuum and the solution was diluted with 300 ml of water and then stirred for 24 

is hours. The solvent was removed under vacuum and the material was purified by reversed-phase MPLC (C8, 10 

X 240 mm, 25-1 00% methanol in water, .1% TFA) to afford 49.5 mg (61 %) of the title compound. 
1 H NMR(400 MHz, CD 3 OD, 1 :1 mixture of contemners): .12 (dt, 13, 4 Hz, 1H), .84 (dd, 13, 2 Hz, 1/2H), .98 (dt, 13, 
4 Hz, 1/2H), 1.22 (m, 1H), 1.32 (s, 3H). 1.36-1.75 (m, 1H), 1.8-1.95 (m, 2H), 2.5-2.83 (m, 5H), 3.01 (dt. 13, 2 Hz, 
1/2H), 3 15-3.34 (m. 2H), 3.47-3.60 (m, 1.5H), 3.68-3.78 (m, 1H ), 4.31 (m, 1H), 5.18-5.28 (m, 1H), 6.60 (d, 7 Hz, 

20 1/2H), 7 0-7.14 (m, 5.5H), 7.18 (s, 1H), 7.36 (d, 8 Hz, 1/2H), 7.40 (d, 8 Hz, 1/2H), 7 55 (d, 8 Hz, 1/2H), 7.63 (d, 8 

Hz. 1/2H). FAB-MS calculated for C 29 H 36 N 4 0 3 488; found 489.9 (M+H). Microanalysis calculated for 
C 31 H 37 N 4 0 5 F 3 -1.85 H 2 0 C 58.64, H 6.30, N 8.82; Found C 58.70, H 5.93, N 8.49. 

EXAMPLE 50 

25 

N-f1(RH(2,3-dihvdrc^^ 

hvdroxvlpropvllaminol-3-hvdroxvmethyllbutanamidetrifluoroacetate 

[01 38] A mixture of 211 mg of the compound prepared in Example 49, Step B, 1 66 mg of the intermediate obtained 
30 from Example 23, Step A, 1 44 mg of anhydrous sodium acetate and 44 mg sodium cyanoborohydride in 2 ml methanol 
was stirred for 16 hours. A 10 ml portion of 3N aqueous HCI was added and the solution was stirred for 5 hours. The 
solvents were removed under vacuum and the material was purified by reversed-phase MPLC (C8, 25 X 310 mm, 
eluting with 1:1 methanol/water, .1% TFA) to afford 51.5 mg (22%) of the title compound. 

*H NMR(400 MHz, CD 3 OD, 1:1 mixture of conformers): .13 (dt, 13. 4 Hz, 1/2H). .85 (dd, 13, 2 Hz. 1/2H), .96 (dt, 13, 
3S 4 Hz, 1/2H), 1.2-1 .42 (m, 8H), 1.7-1 .95 (m, 2.5H), 2.55-2.88 (m, 7.5H), 2.95-3.25 (m. 2.5H), 3.5-3.70 (m, 3H), 3.98 (m, 
1H), 4.32-4.35 (m, 1H), 5.18-5.28 (m, 1H), 6.60 (d, 8 Hz. 1/2H), 7.0-7.15 (m, 6H). 7.18 (s, 1/2H), 7.36 (d, 8 Hz, 1/2H), 
7 40 (d. 8 Hz. 1/2H), 7.54 (d, 8 Hz, 1/2H), 7.63 (d t 8 Hz, 1/2H). FAB-MS calculated for C^H^N^ 547; found 548.0 
(M+H). 

40 EXAMPLE 51 

N-ri(RH(2.3-dihydrospiro[1H-indene 

3-dihvdroxvlpropvllaminol-3-hvdroxvmethyllbutanamide trifluoroacetate 

4S [01 39] A mixture of 35 mg of the compound prepared in Example 49, Step B, 38 mg of (R)-1 ,2-isopropy lideneglyc- 
eraidehyde, 24 mg of anhydrous sodium acetate and 4 mg sodium cyanoborohydride in 2 ml methanol was stirred for 
16 hours. A 4 ml portion of 3N aqueous HCI was added and the solution was stirred for 5 hours. The solvents were 
removed under vacuum and the material was purified by reversed-phase MPLC (C8, 10 X 240 mm, eluting with 3:7 
acetonitrile/water, .1% TFA) to afford 2.2 mg (5.6%) of the title compound. 

so ih NMR(400 MHz, CD 3 OD. 1:1 mixture of conformers): .13 (dt, 13, 4 Hz, 1/2H), .8-1.02 (m. 2H), 1.2-1.45 (m, 5H), 
1.55-1.95 (m, 2.5H), 2.5-2.3 (m, 1H), 3.55-3.80 (m, 4H), 3.91 (m, 1H), 4.34 (m, 1H), 5.18-5.30 (m, 1H), 6.60 (d, 7 Hz, 
1/2H), 7.0-7.15 (m, 6H), 7.18 (s, 1/2H). 7.36 (d. 8 Hz, 1/2H). 7 40 (d, 8 Hz, 1/2H). 7.54 (d, 8 Hz, 1/2H), 7.62 (d, 8 Hz, 
1/2H). FAB-MS calculated for C 32 H 42 N 4 O s 562; found 563.9 (M+H). 

55 
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EXAMPLE 52 

N-n(RH(2,3-dihvdrospirof1 H-indene-1. 4'-piperid^ 
f2-hvdroxvmethvl)propanamide hydrochloride 

5 

[0140] 

Step A : Methyl (2S, 4R)-2-t-buWl'3-forrnvl-oxazolidine-4-rnethvl-4>carboxylic acid 

Prepared from (D)-serine methyl ester by the procedure described in Example 48, Step A. 
io 1 H NMR(200 MHz, CD 3 OD, 1 : 1 mixture of conformers)' 8 43 (s, 1/2H), 8.30 (s, 1/2H), 5 23 (s, 1/2H), 4.88 (s t 1/2H), 

4.63 (d, 9 Hz, 1/2H), 4.25 (d, 9 Hz, 1/2H), 3.74 (s, 3/2H), 3.71 (s, 3/2H), 3.57 (d, 9 Hz, 1H), 1.65 (s, 3/2H), 1.63 
(s, 3/2H), .98(s, 4H), .85 (s, 5H). 

Step B : (2S, 4R)>2't-butyl-3-formyl-oxazolidine'4-methvl-4-carboxvlic acid 
15 The title compound (2.36 g, 84%) was prepared from 2.97 g of the intermediate prepared in this Example, 

Step A according to the procedure described in Example 48, Step B. 

1 H NMR(200 MHz, CD 3 OD, 3:2 mixture of conformers). 8.44 (s, .4H), 8.31 (s, .6H), 5.22 (s, .6H), 5.02 (s, .4H), 
4.62 (d, 9 Hz, 6H), 4.32 (d, 9 Hz, .4H), 3.82 (d, 9 Hz. .4H), 3.67 (d, 9 Hz, .6H), 1 .69 (s, 1 .8H), 1 .66 (s, 1 .2H). 1 .02 
(s, 3.5H), .91 (s, 5.5H). FAB-MS calculated for C 10 H 17 N0 4 215; found 216 (M+H). 

20 

Step C : 1'-f2(R)-amino-3-(1 H-indol'3'Vn-1-oxopropvl1'2.3-dihydrospiro[1 H-indene-1.4'-piperidenel hydrochloride 
To the intermediate obtained from Example 20, Step B, was added hydrogen chloride in ether at room tem- 
perature. After concentration, the title compound was obtained. 

25 Step D : N-f 1 (RH(2.3-dihydrospiror 1 H-indene-1 .4'-piperidinH '-v0carbonyl1-2-(1 H-indol-3-vnethvi1-2-( Rl-amino- 

(2-hvdroxymethyl)propanamide hydrochloride 

EDC was added to a room temperature solution containing 340 mg of the intermediate prepared in this Ex- 
ample, Step B, 536 mg of the intermediate obtained from this Example, Step C, NMM and HOBt in 15 ml of 3:1 
CHgCI/THR The solution was stirred for 16 hours while gradually warming to room temperature and then poured 

30 into 700 ml of ethyl acetate and washed sequentially with saturated aqueous NaHCO a and brine. The organic 

phase was dried over anhydrous MgS0 4 and then filtered and concentrated. Purified by flash chromatography (25 
X 150 mm silica gel, 70% ethyl acetate in CH 2 C\£ to afford 312.5 mg (42%) of the desired intermediate. This 
material was dissolved in 10 ml of methanol, treated with 10 ml of concentrated aqueous HCI and then refluxed 
for 1/2 hour. The solvents were removed under vacuum and the material was purified by flash chromatography 

35 (silica gel, 25 X 150 mm, methanol, NH 4 OH (aq.) t CH 2 CI 2 ) to afford 174.4 mg (67%) of the intermediate. This 

material was dissolved in 1 ml methanol, treated with 2 ml of 1.3N aqueous HCI followed by concentration under 
reduced pressure to afford the title compound. 

1 H NMR(400 MHz, CD 3 OD, 1:1 mixture of conformers): .22 (dt, 13, 4 Hz, 1/2H), .89 (t, 7 Hz, 1/2H), 1.01 (dt, 13, 
4 Hz, 1/2H), 1.2-1.3 (m, 1H), 1.4 (m. 1/2H), 1.43 (s, 1.5H), 1 53 (s, 2H), 1.66 (dt, 13, 4 Hz, 1/2H), 1.76-1.96 (m, 
40 2H), 2.6-2.85 (m, 3.5H), 3.04 (dt, 13, 3 Hz, 1/2H), 3.15-3.34 (m, 2H), 3.69-3.79 (m. 2H), 3.95 (m, 1H), 4.39 (m, 

1H), 5.25 (m, 1H), 6.64 (d, 7 Hz, 1/2H), 7.0-7.15 (m. 6H), 7.19 (s, 1/2H), 7.36 (d, 8 Hz, 1/2H), 7.41 (d, 8 Hz, 1/2H), 
7.54 (d, 8 Hz, 1/2H), 7.63 (d, 8 Hz, 1/2H), 8.33 (d, 7 Hz, 1/2H). FAB-MS calculated for C^H^N^ 474; found 
475.7 M+H). 

45 EXAMPLE 53 

N-f1(RH(2,3-dihydrospirof1 H-indene-1 > 4'-piperidinl-1 , -vl)carbonvl|-2-nH-indol-3-vl)ethyll-ff2(R),3<iihvdroxvlpropvll 
amino]-2-hydroxvmethyllpropanamid9 trifluoroacetate 

50 [0141] The title compound (10 mg, 29%) was prepared from 24 mg of the intermediate obtained in Example 52, Step 
D according to the procedure described in Example 51 . 

'H NMR(400 MHz, CD 3 OD, 1 :1 mixture of conformers) .27 (dt, 1 3, 4 Hz, 1/2H), .92 (m, 1/2H), 1 .04 (dt, 1 3, 4 Hz, 1/2H), 
1.3 (m, 1H), 1.4-1.6 (m, 1H), 1.46 (s, 1.5H), 1.57 (s, 1.5H), 1.7-1.95 (m, 2H), 2.65-3.34 (m, 8H), 3.5-4.0 (m, 7H), 4.36 
(m, 1H), 5.27 (m, 1H), 6.65 (d, 8 Hz. 1/2H), 7.0-7.13 (m, 6H), 7.19 (s, 1/2H), 7.36 (d, 8 Hz. 1/2H), 7.40 (d. 8 Hz, 1/2H), 
55 7.55 (d, 8 Hz, 1/2H), 7.63 (d. 8 Hz, 1/2H). FAB-MS calculated for C^H^Og 548; found 549.9 (M+H). 
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EXAMPLE 54 

N-f1 (RH(2,3-dihydrospiro[1 H-indene-1 ^'-piperidinH '-vhcarbonyll^-d H-indol-3-vl)ethyl1-3(R.S)-quinuclidine 
carboxamide 

5 

[0142] Dicyclohexylcarbodiimide was added to a 0 6 C mixture of quinuclidine-3-carboxylicacid(J. Chem. Soc. Chem. 
Commun. 1991, 760), the intermediate obtained from Example 52, Step C, HOBt and NMM in 2 ml 1:1 THF/CH 2 CI 2 . 
The solution was stirred for 16 hours while gradually warming to room temperature. The solvents were removed under 
vacuum and the residue was dissolved in 2 ml CH 2 CI 2 and then filtered through Celite. The compound was purified by 
io flash chromatography (20 X 40 mm, silica gel, methanol, NH 4 OH (aq.), CH 2 CI 2 ) to provide the title compound. 

*H NMR (200 MHz, CD 3 OD): .2 (m, 1/2 ),.8-2.2 (m, 10.5H), 2.-3.8 (m, 13H), 3.35 (m, 1H), 5.26 (m, 1H), 6.6 (m, 1H), 
7.0-7.2 (m, 6H), 5.38 (m, 1 H), 7.55 (d. 7 Hz. 1/2H), 7.63 (d, 8 Hz. 1/2H). FAB-MS calculated for C 32 H 38 N 4 0 2 51 0; found 
51 1.9 (M+H). 

is EXAMPLE 55 

N-f 1 (R,S)-f(2,3-dihydrospirof 1 H-indene-1 ^'-piperidinM '-vl)-carbonyl1-2-(5-fluoro-1 H-indot-3-yl)ethvl]-2-amino- 
2-methylpropanamide hydrochloride 

20 [0143] 

Step A : M (R.SH (2.3-dihydrospirof 1 H-indene-1 ^'-piperidinM '-vl)-carbonvn-2-(5-fluoro-1 H-indol-3-vnethyll car- 
bamic acid 1,1-dimethylethyl ester 

To a room temperature solution of 1 g of 5-fluoro-(d,1 )-tryptophan in 90 ml 3: 1 THF/water was added 1 .5 g 

2S sodium bicarbonate and 6.2 ml of t-butyldicarbonate. After stirring for 3 days, the THF was stripped off and the 

mixture was poured into 500 ml of . 1 N aqueous sodium hydroxide. This solution was washed 3 times with hexanes, 
acidified with 1 N NaHS0 4 (aq.) and then extracted with ethyl acetate. The organic layer was dried over anhydrous 
MgS0 4 , filtered and concentrated to afford 1 .5 g (1 00%) of the desired intermediate. To a room temperature solution 
of 520 mg of this compound in 15 ml 3:1 CH^I/THF was added 397 mg of 3,4-dihydrospiro[1 H-indene-1 ,4'- 

30 piperidine] hydrochloride, EDC, HOBT, and NMM. This solution was stirred for 16 hours and then poured into 700 

ml ethyl acetate and washed sequentially with saturated aqueous NaHCC^ and brine. The organic phase was 
dried over anhydrous MgS0 4 , filtered and concentrated. The material was purified by flash chromatography (25 
X 150 mm, silica gel, 40% ethyl acetate in hexanes) to provide 650 mg (82%) of the title compound. 
1 H NMR (200 MHz, CDCI 3 ): .46 (dt, 13, 4 Hz, 1/2H), 1.0-1.35 (m, 2.5H), 1.45 (s, 9H), 1.6-1.95 (m, 3H), 2.5-2.75 

3S ( m , 1H), 2.82 (t, 8 Hz, 2H), 2.89-3.05 (m, 1H), 3.14 (t, 8 Hz, 2H), 3.66 (m, 1H), 4.47 (m,1H), 4.95 (m, 1H), 5.58 (m, 

1H),6.65(m, 1/2H),6.89-7.4(m,7.5H),8.19(m, 1H). FAB-MS calculated for C 29 H 34 N 3 0 3 F 491 ; found 492.8 (M+H). 

Step B : N-[1 (R,SH(2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidin1-1 , -vncarbonvl1-2-(5-fluoro-1 H-indol-3-vnethvn- 
2-amino-2-methylpropanamide hydrochloride 

40 a solution of 299 mg of the intermediate obtained from this Example, Step A in 5 ml 1:1 TFA/CH 2 CI 2 was 

stirred for 1 hour. The solution was concentrated under vacuum and azeotroped 2 times from toluene. The residue 
was dissolved in 10 ml CH 2 Cl2 and cooled to 0°C. EDC, HOBt, NMM and 185 mg of t-butyloxycarbonyl-a-methy- 
lalanine were added and the solution was stirred for 16 hours while gradually warming to room temperature. The 
solution was poured into 300 ml of ethyl acetate and washed sequentially with 1 N NaHS0 4 (aq ), water, saturated 

*s NaHC0 3 (aq.) and brine. The organic phase was dried over anhydrous MgS0 4 , filtered and concentrated. The 

material was purified by flash chromatography (25 X 150 mm. silica gel, 60% ethyl acetate in hexanes) to provide 
354 mg (100%) of the desired intermediate. A solution of this material in 10 mi methanol was treated with 10 ml 
concentrated aqueous HCI and stirred for 1 hour. The solution was concentrated to give 325 mg (100%) of the title 
compound. 

so 1H NMR (200 MHz, CD 3 OD): .28 (dt, 14, 4 Hz, 1/2H), 1.05 (m, 1H), 1.3 (m, 1H), 1.4-1.67 (m, 7H), 1.7-1.95 (m, 

2.5H). 2.6-2.88 (m, 3.5H), 3.0-3.35 (m, 2.5H). 3.76 (m, 1H), 4.45 (m, 1H), 5.2 (m,1H), 6.64 (d, 7 Hz, 1/2H), 6.89 
(dt, 9, 3 Hz, 1 H), 7.05-7.4 (m, 6.5H). FAB-MS calculated for C^H^N^F 476; found 477.7 M+H). 
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EXAMPLE 56 

N-f1(RH(2,3-dihydfospiroI1 H-indene-1 ,4'-p^ 
urea trifluoroacetate 

5 

[01 44] Isobutylchloroformate was added to a solut ton of t-buty loxycarbonyl-(D)-nipecottc acid and triethylamino in 5 
ml acetone. After stirring for 1/2 hour, a solution of 280 mg of sodium azide in 1 ml water was added and stirred an 
additional 1/2 hour. The solution was poured into 100 ml ethyl ether and washed with water. The organic phase was 
dried over MgS0 4 . filtered, concentrated and azeotroped twice from toluene. The residue was dissolved in 5 ml toluene 

io and the solution was heated to 90 D C for 1/2 hour and then cooled to room temperature. A solution prepared by stirring 
167 mg of the intermediate obtained from Example 63, step A in 2 ml 1:1 TFA/CH 2 CI 2 for 1/2 hour, then azeotroping 
from toluene and redissolving in 1 ml CH 2 CI 2 and .05 ml triethylamino was added to the toluene solution. After 15 
minutes, the solution was poured into 100 ml ether and washed with 1N NaHS0 4 (aq.) followed by water. The organic 
phase was dried over anhydrous MgS0 4 , filtered and concentrated. The material was purified by MPLC (20 X 1 50 mm, 

is silica gel, 0-10% methanol in Ch^CI^ linear gradient over 500 ml) to give 182 mg (85%) of the desired intermediate. 
A solution of 180 mg of this material in 10 ml 1:1 TFA/CH 2 CI 2 was stirred for 1/2 hour and then concentrated and 
azeotroped from toluene to give 1 76 mg (96%) of the title compound. 

1H NMR (400 MHz. CD 3 OD): 1.45-2.1 (m, 10 ), 2.85-3.01 (m, 5H), 3 2-3.4 (m, 3H). 3.62-3.73 (m, 2.5H), 3.83 (m, 1H), 
4.01 (bt, 8 Hz, 1 H), 4.47-4.57 (m, 3H), 4.98 (m, 1H), 6.67 (d, 8 Hz, 1/2H). 7.05-7.2 (m, 4H), 7.29-7.4 (m, 4.5H). FAB- 
20 MS calculated for C^H^N^ 490; found 491 .8 M+H). 

EXAMPLE 57 

N-f 1 (R)-f (2,3-dihydrospirof 1 H-indene-1 ,4'-piperidin1-1 '-vl)carbonvl1-2-(phenvlmethvloxv)elhvl1-N , -(2-amino-2-methyl) 
25 propyl urea trifluoroacetate 

[01 45] Prepared from the intermediate obtained from the Example 63, Step A and 3-t-butyloxycarbonylamino-3-meth- 
ylbutanoic acid by the procedure described in Example 56 to give the title compound. 

1 H NMR (200 MHz, CD 3 OD): 1 .29 (s, 2H), 1.30 (s, 3H), 1.39 (s, 3H), 1.45-1.68 (m, 3H), 1.75 (dt, 13, 4 Hz, 1/2H), 1.88 
30 (dt, 13, 4 Hz, 1/2H), 2.09 (m. 2H), 3.13-3.4 (m, 3H), 3.69 (m, 2H), 4.02 (t, 14 Hz, 1H), 4.48-4.59 (m, 3H), 5.0 (t, 5 Hz, 
1H), 6.77 (d, 8 Hz, 1/2H), 7.06-7.18 (m, 4H), 7.29-7.4 (m, 4.5H). FAB-MS calculated for C^H^N^ 478; found 479.8 
(M+H). 

EXAMPLE 58 

35 

N-H (RH (2,3-dihydrospirof 1 H-indene-1 .^-piperidinM'-vncarbonvll^phenvlmethvloxvlethyll-N'-d.l-dimethyl- 
2-amino)ethyl urea trifluoroacetate 

[0146] A solution 60 mg of the intermediate obtained from Example 63, Step A in 2 ml 1:1 TFA/CH 2 CI 2 was stirred 
40 for 1 hour then stripped and azeotroped from toluene. The residue was dissolved in 1 ml Ch^C^ and 1 8 uJ triethylamine 
and then added to an acylating solution that was prepared by stirring 25 mg of 1-N-t-butyloxycarbonylamino-2-amino- 
2-methylpropane (EUR. J. Biochem. 1985, 146, 9) and 21 .5 mg of carbonyldiimidazole in 2 ml CH 2 CI 2 for 1 hour. The 
solution was stirred 16 hours and then poured into 100 ml of ether and washed sequentially with 1N NaHS0 4 (aq.), 
water, saturated aqueous NaHC0 3 and brine The organic phase was washed with MgS0 4 , filtered and concentrated. 
45 The material was purified by MPLC (20 X 1 50 mm, silica gel, 0-7.5% methanol in CH 2 CI 2 , linear gradient over 500 ml). 
A solution of this material in 5 ml 1 :1 TFA/CH 2 CI 2 was stirred for 1/2 hour and then concentrated and azeotroped from 
toluene to give 11 .2 mg of the title compound. 

1H NMR (400 MHz. CD 3 OD): 1 25-1 41 (m, 6H), 1.45-168 (m, 3H), 1.76 (dt, 12, 4 Hz, 1/2H), 1.89 (dt, 12, 4 Hz, 1/2H), 
2.1 (m, 2H), 2.9 (m, 3H). 3.07 (dd, 13, 4 Hz, 1H), 3.16-3.35 (m, 2H), 3.62-3.71 (m, 2H), 4.0 (t, 13 Hz, 1H), 4.48-4.59 
so (m,3H), 4.95 (m, 1H), 6 77 (d, 8 Hz, 1/2H), 7.06-7.2 (m, 4H), 7.3-7.4 (m, 4.5H). 
FAB MS calculated for C^H^N^ 478; found 479.9 (M+H). 
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EXAMPLE 59 

N-f1(RH(2,3-dihvdrc~3-oxospirol1 H-indene-1 
2-methylpropanamide trifluoroacetate 

5 

[0147] 

Step A ; f1 (RH(2,3-dihydro-3-oxospirof 1 H-indene-1 ,4'-piperidinH '-vDcarbonyll-S-cvclohexvlpropvll carbamic acid 
1.1-dimethylethyl ester 

io A solution of 701 mg of intermediates obtained from Example 4, Step A in 10 ml 1 :1 TFA/CH 2 CI 2 was stirred 

for 1 hour then stripped and azeotroped from toluene. This residue and 673 mg of the intermediate obtained from 
Example 38, Step A were used in the coupling procedure described in Example 20, Step A to afford 51 4 mg (46%) 
of the title compound. 

1 H NMR (300 MHz, CDCI 3 ): .75-. 98 (m, 2H), 1.05-1.3 (m, 6H), 1.4 (s, 4H), 1.44 (s, 5H), 1.5-1.78 (m, 6H), 1.8-2.13 
15 (m, 3H), 2.16-2.75 (m, 1H). 2.66 (s, 2H), 3.2 (dd, 22, 12 Hz, 1H), 4.03 (bd, 12 Hz, 1H), 4.62 (m, 1H), 4.73 (bd, 12 

Hz, 1 H), 5.42 (bd, 6 Hz, 1H), 7.37-7.46 (m,2H), 7.63 (t, 7 Hz, lH),773(m, 1H). FAB-MS calculated for C 28 H 40 N 2 O 4 
468; found 469.6 (M+H). 

Step B ; N-f 1 (RH (2,3-dihydro-3-oxospiro[ 1 H-indene-1 ,4'-piperidinM '-vl)-caroonvll-3-cyclohexvlpropvn-2-amino- 

20 2-methvlpropanamide trifluoroacetate 

The title compound (277 mg, 99.9%) was prepared from 274 mg of the intermediate obtained from this Exam- 
ple, Step A according to the procedure described in Example 55, Step B with the exception that a 1 :1 TFA/CH 2 CI 2 
mixture was used instead of a 1:1 methanol/concentrated HCI (aq.) to remove the f-butybxycarbonyl group. 
1H NMR (300 MHz, CD 3 OD): 1.0 (m, 2H), 1.2-1.4 (m, 6H), 1.44 (s, 1H), 1.6-2.15 (m, 15H), 2.3 (m, 1H). 2.82 (s, 

25 1H), 2.84 (s, 1H), 2.9 (m, 1H) f 4.19 (d, 13 Hz, 1H), 4.69 (d, 13 Hz, 1H), 4.90 (m, 1H), 7.5 (m, 1H), 7.67 (d, 7 Hz, 

1H), 7.7-7.8 (m, 1H). FAB-MS calculated for C^H^N^ 453; found 454.5 (M+H). 

EXAMPLE 60 

30 N-[1(R)-[ (2, 3-dihydro-3(R,S)-hvdroxyspirof1 H-indene-1 ,4'-piperidin1-V-vl)carbonvl1-3-cycbhexylpropyl1-2-amino- 
2-methylpropanamide trifluoroacetate 

[0148] Sodium borohydride (14.5 mg) was added to a room temperature solution of 110.5 mg of the compound 
prepared in Example 59, Step B in 2 ml of methanol. After 3 hours, the solution was concentrated and the material 
35 was purified by flash chromatography (silica gel, methanol, NH 4 OH (aq.), CH 2 CI 2 ) to afford 44.7 mg of the intermediate. 
A 0°C solution of this material in 1 ml CH 2 CI 2 was treated with 7.6 ul of TFA and then concentrated to give 45 mg (41 %) 
of the title compound. 

1 H NMR (400 MHz, CD 3 OD): .92 (m, 2H), 1.25-1.35 (m. 5H), 1.39 (s, 3H), 1.5 (m, 1H), 1.6-1.99 (m, 15H), 2.14 (dt, 12. 
4 Hz, 1/2H), 2.6 (m, 1H), 2.91 (m, 1H), 3.38 (dd, 10, 12 Hz, 1H), 4.05 (m, 1H), 4.5 (m, 1H), 4.86 (m, 1H), 5.24 (t, 6 Hz, 
40 1 H), 7.18 (m, 1 H), 7.26 (m, 2H), 7.38 (m. 1H). FAB-MS calculated for C 27 H 41 N 3 03 455; found 456.5 (M+H). 

EXAMPLE 61 

N-h(SH(2.3-dihydrospirof1 H-indene-1 ^'-piperidinl-V-vncarbonvn^-fd-methvlethvlthiolethvll^-amino- 
45 2-methvlpropanamide trifluoroacetate 

[0149] 

Step A : N-[1(S)-f(2,3-dihydrospiro[1 H-indene-1, 4 , -piperidin1-1Vncarbonvn-2-f(1-methylethvlthio)ethvl] carbamic 

50 acid 1,1-dimethylethyl ester 

To a solution of 2 g of d-cysteine in 200 ml of 3:1 THF/water was added 2.73 g t-butyldicarbonate and 2.9 g 
NaHC0 3 . After stirring overnight, the THF was stripped off, the mixture was acidified with 1 N NaHS0 4 (aq.), and 
then extracted with 250 ml ethyl acetate. The organic phase was dried over MgS0 4 , filtered and concentrated. 
This residue (417 mg) was dissolved in 5 ml THF and treated with 133 mg of 60% suspension of NaH in oil. 

55 Isopropyl iodide (151 tA) and 2 ml DMF were added and the solution was stirred 48 hours The solution was poured 

into 150 ml ether and then washed 5 times with water. The organic phase was dried over MgS0 4 , tittered and 
concentrated. Purification by flash chromatography (silica gel, ethyl acetate/hexanes/acetic acid= 1/1/0.02) afford- 
ed 235 mg (60%) of the desired intermediate. All of this material was subjected to the procedure described in 
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Example 20, Step A to afford 172 mg (44%) of the title compound. 

1 H NMR (200 MHz, CDCI 3 ): 1.2-1.35 (m, 6H), 1.44 (s, 4.5H), 1.45 (s, 4.5H). 1.55-2.0 (m, 5H), 2.11 (t, 7 Hz, 2H), 
2.75-3.0 (rrv 5H), 3.33 (m, 1H), 4.05 (m, 1H), 4.6 (m, 1H), 4.85 (m, 1H), 5.5 (m, 1H), 7.1-7.3 (m, 4H). FAB-MS 
calculated for C a 4H^ 6 N 2 p 3 S 432; found 433 (M+H). 

5 

Step B : N-[1 (SM(2,3-dihydrospiro[1 H-indene-1 t 4'-piperidin1-1 '-yl)carbonyl1-2-[(1 -methvlethvlthio)ethyl1-2-amino- 
2-methylpropanamide trifluoroacetate 

The title compound was prepared from 172 mg of the intermediate obtained in Step A and 121 mg of BOC-a- 
methylalanine according to the procedure described in Example 55, Step B, with the exception that 2 ml 1 :1 TFA/ 
io CH 2 CI 2 was used instead of methanol/HCI (aq ) was used to remove the f-butyloxycarbonyl group. This afforded 
12.4 mg of the title compound. 

iH NMR (400 MHz, CD 3 OD): 1.25 (m, 6H), 1.6 (s, 8H), 1.66-2.0 (m, 2H). 2.14 (q, 8 Hz, 2H), 2.78-3.05 (m, 6H), 
3.38 (m, 1 H), 4.05 (m, 1 H), 4.5 (m, 1 H), 5.05 (t, 7 Hz, 1 H). 7.05-7.2 (m, 4H). FAB-MS calculated for C^Ha^C^S 
417; found 418.3 (M+H) 

EXAMPLE 62 

N-f 1 (SH(2,3-dihvdrospirof 1 H-indene-1 .4'-piperid»nl-1 '-vl)carbonvl1-2-l (ethylthio)ethyll-2-amino- 
2-methylpropanamide trifluoroacetate 

20 

[0150] 

Step A : N-f1(SH(2.3-dihvdrospirof1 H-indene-1 ^'-piperidinl-l-vncarbonvll^-Kethvlthio^ethyn carbamic acid 1,1'- 
dimethvlethvl ester 

25 The title compound was prepared from d-cysteine according to the procedure given in Example 61 , Step A 

with the exception that iodoethane was used instead of 2-iodopropane. 

1 H NMR (200 MHz, CDCI 3 , 1:1 mixture of conformers): 1.2-1.35 (m, 6H), 1.44 (s, 4.5H), 1.45 (s, 4.5H), 1.5-1.95 
(m, 4H), 2.11 (t, 7 Hz, 2H), 2.61 (t, 7 Hz, 1H), 2.7-3.0 (m, 5H), 3.33 (m, 1H), 4.05 (m. 1H), 4.61 (m, 1H), 4.87 (m, 
1H), 5.51 (m, 1H), 7.06-7.26 (m, 4H). 
30 FAB-MS calculated for C 2 3H34N 2 0 2 S 418, found 419.2 (M+H). 

Step B : N-f 1 (SH(2.3-dihydrospirof 1 H-indene-1 ,4'-piperidinH '-vncarbonvll^-frethvlth^ethvll^-amino^-methvl- 
propanamide trifluoroacetate 

The title compound was prepared from the intermediate obtained in this Example, Step A and 95 mg of BOC- 
3S a-methylalanine according to the procedure described in Example 55, Step B. 

1 H NMR (400 MHz, CD 3 OD): 1.26 (m, 6H), 1.5-1.95 (m, 10H), 2.14 (q, 7 Hz, 2H), 2.75-3.05 (m, 5H), 3.38 (m, 1H), 
4.05 (m, 1H), 4.5 (m, 1H), 5.07 (t, 6 Hz, 1H), 7.05-7.2 (m, 4H). FAB-MS calculated for C 22 H 33 N 3 0 2 S 403; found 
403.1 (M+H). 

40 EXAMPLE 63 

Preparation of N-H (BM(2,3-dihydrospiroM H-indene-1 ,4'-piperidinl-lVI)carbonyl1-2-(phenylmethyloxY)ethvn-2-amino- 
2-methylpropanamide hydrochloride 

4$ [0151] 

Step A : N-f 1(BM(2,3-dihydrospiro[1 H-indene-1, 4'-piperidin1-1'-yl)carbonyll-2-(phenyimethvloxy)ethyl1carbamic 
acid 1,1-dimethylethyj ester 

A mixture of commercial N-f-Boc-O-benzyl-D-serine (160 mg , 0.54 mmoles), 1 ,3-dicycloheytearbodiimide (118 

so mg; 0.57 mmoles), 1 -hydroxybenzotriazole (77 mg; 0.57 mmoles), triethylamine (80 \\ 58 mg; 0.58 mmole), 2,3-di- 

hydrospiro(1 H-indene-1, ^-piperidine) hydrochloride (Example 1, Step A; 128 mg; 0.57 mmoles), and 3 mL chlo- 
roform was stirred over night under a nitrogen atmosphere. After filtration, the entire reaction mixture was applied 
to four 20x20cm x 1,000|i silica gel GF plates and developed with 2:3 hexane: ethyl acetate. After isolation of the 
desired band, extraction with ethyl acetate afforded 224 mg (89%) of the title compound. Calc for C 28 H 36 N 2 0 4 : 

55 MW=464.6; found m/e = (m+1 ) 465.6. 

Step B : r-rf2(B)-amino-1-oxo-3-(phenvlmethvloxv)]propyl1-2 l 3-dihvdrospirof1 H-indene-1, 4'-piperidinel 

The compound from Step A above (203 mg; 0.44 mmoles) was dissolved in ca. 1 mL trifluoroacetic acid. After 



66 



EP 0 662 481 B1 



standing for 30 minutes, the reaction mixture was concentrated to an otl under reduced pressure, and partitioned 
between chloroform and 1 M K 2 HP0 4 , adjusting the pH to above nine as needed with dilute NaOH. The mix was 
extracted three times with chloroform, the combined extracts dried with MgS0 4 , and filtered. Evaporation of the 
solvent under reduced pressure gave the title compound, as 180 mg of clear gum suitable for the next reaction. 
5 Calc. for C 23 H 2Q N 2 0 2 :MW = 364.5; found m/e = (m+1) 365.1. 

Step C : N-f 1 (BH(2,3-dihvdrospirof 1 H-mdene-1 ,4'-pipendinl-1 , >vl)carbonvn-2-(phenyimethvloxv)ethvl12-f f 1 . 1 - 
dimethylethvloxvtorbonvllaminol-2- methylpropanamide 

A solution of 230 mg of the compound from Step B above (0.63 mmoles), 363 mg of BOP (0.82 mmoles), 1 41 
io mg of N-f-Boc-ot-methylalanine (0.69 mmoles), and 181 A. of triethylamine (131 mg; 1.30 mmoles) in 2 mL of meth- 

ylene chloride was stirred for about three hours. It was then diluted with 7 mL hexane and 14 mL of ethyl acetate, 
washed twice with 5% citric acid solution, then twice with 5% NaHC0 3 solution and dried over MgS0 4 . The com- 
bined aqueous washes were extracted three times with chloroform, the combined extracts washed once with 5% 
NaHCO a solution and, after drying with MgS0 4 , added to the original organic layer. After filtration, evaporation of 
the solvent under reduced pressure afforded 383 mg of crude product, which was purified by preparative TLC on 
three 20x20 cm x 1 ,0Q0u. silica gel GF plates, developed with 2:3 hexane: ethyl acetate. The product appeared as 
a broad diffuse band ca. R f 0.7. Extraction of the isolated band with ethyl acetate afforded the title compound 304 
mg. Calc. for C 32 H 43 N 3 0 5 :MW = 549.7; found m/e = (m+1 ) 550 8. 

so Step D : N-f1u3H(2,3-dihvdrcspirof1H-i^^ 

2-methylpropanamide 

A solution of 585 mg of the compound from Step C above in ca. 3 mL of trifluoroacetic acid was allowed to 
stand for 30 minutes, then concentrated to a thick oil on the aspirator. It was then worked up as in Step B to give 
401 mg of the title compound, as a thick gum. Calc. for C 27 H 35 N 3 0 3 : MW = 449.6; found m/e (m+1 ) 450.4. PMR 
25 (in 6 from TMS; CDCfe) : 8.2-8.35 (m), 7.28-7.38 (bs), 7.28-2.04 (m), (6.9) 6.86-6.7 (m), 5.05-5.24 (m), 4.7-4.44 

(m), 4.55 (s), 4.02 (bt, J=15 Hz), 3.74-3.58 (m), 3.17 (b quart, J=15 Hz), 3.0-2.7 (m), 2.14-1.96 (m), 1.96-1 .66 (m). 
1.66-1.45 (m), 1.45-1.29 (bs). 

Step E : N-Mu3H2,3<lihvdrospirof1H-ind 
30 2-methylpropanamide hydrochloride 

A sample" of the compound from Step D above was dissolved in ca.10 -fold acetic acid, and treated with 1-2 
equivalents of cone. HCI. Upon lyophillization, the title material, was obtained. 

EXAMPLE 64 

35 

Preparation of N-f 1 (S)-f(2 t 3-dihydrospirof1 H-indene-1 .^-piperidinl-V-vDcarbonvll^-fphenvlmethylth^ethyll- 
2-amino-2-methylpropanamide hydrochloride 

[0152] 

40 

Step A : N-f1(SH(2,3-dihvdrospirof1 H-indene-1 ,4'-piperidin1-r-vncarbonyll-2-(phenvlmethvlthio)ethvl]carbamic 
acid 1 , 1 -dimethvlethvl ester 

Substituting N-f- Boc-S-benzyl-D-serine for N-f-Boc-O-benzyl-D-cysteine in Step A, Example 63. the title com- 
pound (8) was obtained. Calc. for C^H^^O^MW^O^; found m/e = (m+1 ) 481 .6. 

45 

Step B : 1 , -[f2(S)-amino-1 -oxo-3-(phenvlme1hvfthiol1propvl1-2,3-dihvdrospirof1 H-indene-1 ,4'-piperidine] 

Substituting [1 (§H(2,3-dihydrospiro[1 H-indene-1 ,4'-piperidin]-1 '-yl)carbonyl]-2-(phenylmethylthio)ethyl]car- 
bamic acid 1 , 1 -dimethylethyl ester for the product of Example 63, Step A in Step B, Example 63, the title compound 
was obtained. Calc. for C 23 H 28 N 2 OS:MW = 380.6; found m/e = (m+1) 381.1. 

so 

Step C : N-ri(£H(2.3-dihvdrospirof1H^^ 
methvlethvtoxv)carbonyllamino1-2-methvlpropanamide 

Substituting the compound from Step B above for the compound from Example 63, Step B in Step C, Example 
63, the title compound was obtained. Calc. for C 32 H 43 N 3 0 4 S: MW = 565 8, found m/e = (m+1) 566.9. 

55 

Step D : N-H(S)-f(2,3-dihvdrospirof1 H-indene-1 .^-piperidinl-l'-vncarbonvll^-fphenvlmethvlthiolethyll^-amino- 
2-methylpropanamide 

Substituting the compound from Step C above lor compound from Example 63, Step C in Step D, Example 
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78, the title compound was obtained. Calc. for C^H^N^S : MW = 465.7; found m/e = (m+1) 466.6. PMR (in 5 
from TMS; CD 3 OD): 7.5-7.0 (m), 5.1-4.95 (m), 4.62 (bs). 4.5 (bd, J=14 Hz), 3.8 (bd, J=8 Hz), 3.3-3.1 (m) t 2.8-3.0 
(m), 2.4-2.8 (m), 2.08-2.16 (t, J=8 Hz), 1.9-1.6 (bm), 1.4-1.6 (bm), 1.4-1.28 (bs), 1.1- 0.7 (vbm). 

5 Step E : N-f1(3M(2,3-dihydrospirc41H-inden 

2-methylpropanamide hydrochloride 

Substituting the compound from Step D above for compound from Example 63 Step D in Step E, Example 63, 
the title compound was obtained. 

10 EXAMPLE 65 

Preparation of N -f 1 (j£M (2, 3-dihydrc>spiro[1 H-indene-1, 4^^ 
2-amino-2-methylpropanamide hydrochloride 

is [0153] The crude TFA - salt obtained in Step D of Example 64 (vide supra) was NOT partitioned between CHCI 3 and 
1M K 2 HP0 4> but was instead taken up again in TFA and treated at 0°C with 30% H 2 0 2 for several hours, followed by 
concentration to an oil at aspirator pressure. After partitioning between CHC^ and 1M K 2 HP0 4 , the pH was adjusted 
to ca 9, the mix extracted with CHCI 3 , the extract dried over MgS0 4 and concentrated to an oil. Preparative TLC using 
20x20 cm xlOOOu, silica gel GF plates, developed with 0.5:5:95 cone. NH 4 OH:MeOH:CHCI 3 , afforded, along with the 

20 two more polar sulfoxide diastereomers, the free base of the title compound. Calc. for C2 7 H 35 N 3 0 4 S : MW = 497.7; 
found m/e = (m+1) 498.7. PMR (in 5 from TMS;CDCI 3 ) : 8.38 (dd, J=9, 16). 7.52-7.46 (m), 7.41-7.30 (m), 7.23-7.04 
(m), 5.6-5.36 (m), 4,6-4.32 (m), 3.98-3.78 (bd, J=14), 3.6-3.3 (m), 3.3-3.0 (m), 3.0-2.7 (m), 2.2-1.98 (m), 1.9-1.65 (m), 
1 .65-1 .4 (bs). Substituting this material for the compound from Step D, Example 63 in Step E, Example 63, the title 
compound was obtained. 

25 [0154] For the more polar sulfoxides N-(1(S)-[(2 l 3-dihydrospiro-[1H-indene-1,4 , -piperidin]-lV0carbonyl]-2-(phenyl- 
methylsulfinyl)-ethyl)-2-amino-2-methylpropanamide. Calc. for C^H^N^S : MW = 481.7; found m/e = (m+1 ) 482.6. 
PMR (in 8 from TMS;CDCI 3 ): 8.48-8.3 (bt, J = 8 Hz). 7.4-7.3 (m). 7.25-7.15 (m). 7.15-7.02 (m), 5.46-5.3 (bm). 4.6-4.4 
(bm), 4.4 (s), 4.14 (s), 4.08 (s), 4.04 (s), 3.97 (s), 4.05-3.8 (bm), 3.3-3.05 (bm), 3.0-2.96 (m), 2.82 (bd. J = 3 Hz). 2.76 
(m), 2.12-1.98 (m), 1.9-1.68 (m), 1.6 (bs), 1.52 (bs), 1.42 (bs). 

30 [0155] For the less polar sulfoxides N-(1 (S)-[(2,3-dihydrospiro [1 H-indene-1 ,4'-piperidin]-1 '-yl)carbonyl]-2-(phenyl- 
methylsutfinyl)-ethyl]-2-amino-2-methylpropanamide. Calc. for C 27 H 35 N 3 0 3 S : MW = 481 .7; found m/e = (m+1 ) 482.6. 
PMR (in 6 from TMS;CDCI 3 ) : 8.48 (bt. J = 7 Hz), 7.44-7.3 (m), 7.25-7.16 (m), 7.16-7.04 (m), 5.38-5.2 (m), 4.56 (bd, J 
= 12 Hz), 4.21 (dd, J = 6,12 Hz). 4.09 (dd, J = 2,12 Hz), 3.87 (bd, J = 12 Hz). 3.3-3.1 (m), 3.1-3.0 (m), 2.97(s) f 2.93 
(s), 2.89 (s), 2.86 (bs), 2.8 (bs), 2.26 (bt, J = 6 Hz), 1.79 (bdt, J = 3,12 Hz), 1.6 (bs). 1.55 (bs), 1.42 (bs). 

35 

EXAMPLE 66 

Preparation of N-f 1 £BH (2.3-dihvdro-3-oxospirof 1 H-indene-1 .4'-ptperidin1-1 '-vl)carbonvl1-2-fphenvlmethvloxv)ethvn- 
2-amino-2-methylpropanamide hydrochloride 

40 

[0156] 

Step A : N-f 1 (BH(2.3-dihvdro-3-oxospirof 1 H-indene-1 ,4'-piperidin1-1 Vltearbonvll-2-(phenvlmethvIoxv)ethvl1 car- 
bamic acid 1 . 1 - dimethylethyl ester 
45 Substituting 2,3-dihydro-3-oxospiro(1 H-indene-1 ,4 f -piperidine) trifluoroacetate (Example 4, Step B) for 2.3-di- 

hydrospiro-(1 H-indene-1 .^-piperidine) hydrochloride in Step A, Example 63, the title compound was obtained. 
Calc. for C 28 H 34 N 2 O s :MW=478.6; found m/e = (m+1) 479.7. 

Step B : 1 , -ff2(BVamino-1-oxo-3-(phenvlmethvloxv)1propvl1-2.3-dihvdro-3-oxospirof1 H-indene-1 t 4'-piperidine1 
so Substituting the compound from Step A above for the product of Example 63 Step A in Step B, Example 63, 

the title compound was obtained, Calc. for C 23 H 26 N 2 0 3 .MW = 378.5; found m/e = (m+1) 379.1. 

Step C : N-f 1 (BH(2,3-dihydro-3-oxospirof 1 H-indene-1 ,4'-piperidinH VI)carbonvH-2-(phenvlmethyloxv)ethvl 2- 
f 1 .1 -dimethvlethvloxv)carbonvl1amino]'2-methylpropanamide 
55 Substituting the compound from Step B above for the product of Example 63, Step B in Step C f Example 63. 

the title compound was obtained. Calc. for C 32 H 41 N 3 O e :MW = 563.7; found m/e = (m+1) 564.8. 

Step D . N-f 1 (B)-K2,3<lihvdro-3-oxospirol1 H-indene-1 .4'-piperidin1-1 , vl)carbonyl1-2-phenvtmethvloxvethvn 2-ami- 
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no-2-methylpropanamide 

Substituting the compound from Step C above for the compound from Example 63, Step C in Step D, Example 
63, the title compound was obtained. Calc. for C^H^NgO^ MW = 463.6; found m/e = (m+1) 464.6. PMR (in 5 
from TMS; CDCI 3 ) : 8.31 (dd. J=8. 18 Hz), 7.76-7.56 (m), 7.56-7.24 (m), 6.93 (d, J=8 Hz), 5 24-5.06 (m), 4.77 (bd, 
s J=12 Hz), 4.62-4 4 (m), 4 14 (bdd, J=12, 23 Hz), 3.78-3.55 (m), 3.09 (bquin, J=10 Hz), 2.86-2.5 (m), 2.60 (bs), 

2.1-1.64 (m), 1.72 (bs), 1.64-1.22 (m),1.36 (bs). 

Step E : N-f1{BH(2.3^ihvdro-3-oxospirof1H-indene-M 
2-amino-2-methylpropanamide hydrochloride 
io a sample of the product from Step D above was dissolved in ca 10-fold acetic acid, and treated with 1-2 

equivalents of cone. HCI. Upon lyophillization, the title material, was obtained. 

EXAMPLE 67 

is Preparation of N-f 1-1(2, 3-dihvdrospirof1H-indene-1,4'-piperidinM'-vncarbonvl1-3-phenoxvpropvn-2-amino- 
2-methvfpropanamide hydrochloride 

[0157] 

20 Step A: N-BocO-phenyl-(R , 5)-hQmoserine (24) 

A mixture of 0-phenyl-(R,S)-homoserine ( A. W. Coulter, J.B. Lombardini, Paul Talalay, Mo/. Pharmacology, 
10, 305 (1974)), 0.9 g (4.5 mmoles), 6.3 g f-butyl carbonic anhydride (29 mmoles), 1.6 g NaHC0 3 (19 mmoles), 
25 mL water and 75 mL THF was stirred for two days, concentrated to a paste at aspirator pressure, and partitioned 
between hexane and water, adjusting to pH 9 with dilute NaOH. The mix was extracted five times with hexane, 

25 brought to pH 4 with a mixture of KH 2 P0 4 and 2.5N HCI, and extracted several times with ether. After drying over 

MgS0 4 , the combined ether extracts were concentrated under reduced pressure to give crude title compound 
which was used directly in the next step. Calc. for C28H36N204 : MW = 464.6; found m/e = (m+1) 465.6. 

Step B : N-M -f (2 t 3-dihydrospirof 1 H-indene-1 ,4'-piperidin1-1 '-vl)carbonvll-3-phenoxvpropvl1carbamic acid 
30 1 ,1-dimethylethyl ester 

Substituting the compound from Step A above for N-t-BOC-O-benzyl-D-serine in Step A, Example 63, the title 
compound was obtained. Calc. for C 28 H3 $ N20 4 :MW=464.6; found m/e = (m+1) 465.6. 

Step C : V-f2-amino-1 -oxo-4-phenoxvbutvll-2,3-dihvdrospiro-f1 H-indene-1. 4'-piperidin el 
35 Substituting the compound from Step B above for the compound from Example 63, Step A in Step B, Example 

78, the title compound was obtained. Calc. for C^H^^OgiMW = 364.5; found m/e = (m+1) 365.2. 

Step D : N-f 1 -r(2,3-dihvdrospiroM H-indene-1 .^-piperidinl-r-vDcarbonvll-S-phenoxvpropyn^-fl .1 Hdimethvlethvl- 
oxv)carbonvllamino1-2-methvlpropanamide 
to Substituting the compound from Step C above for the product from Example 63. Step B in Step C, Example 

63, the title compound was obtained. Catc. for C 32 H43N 3 0 5 :MW = 549.7; found m/e = (m+1) 550.9: 

Step E : N-H-f(2.3-dihydrospiro[1 H-indene-1 ,4'^ 
panamide 

45 Substituting the compound from Step D above for the compound from Example 63, Step C in Step D, Example 

63, the title compound was obtained. PMR (in 6 from TMS; CDCI 3 ) : 8.36 (dd. J=8,20 Hz), 7.32-7 1 (m), 7.0-6.82 
(m), 6.78 (d, J=7 Hz), 5.28-5.08 (quin, J=S Hz), 4.61 (bd, J=1 2 Hz), 4.2-3.9 (m), 3.36-3.1 6 ( bquar, J=8 Hz), 3.0-2.78 
(m), 2.2-2.2 (m), 2.2-1.97 (m), 1.97-1.6 (m), 1.56 (bs), 1.35 (bs). 

50 Step F ; N-H-(2,3-dihvdrospirof1 H-indene-1 .4 , -piperidinl-V-vl)carbonvl1-3-phenoxypropvl1-2-amino-2-methvlpro- 

panamide hydrochloride 

A sample of the product from Step D above was dissolved in ca.10 -fold acetic acid, and treated with 1-2 
equivalents of cone. HCI. Upon lyophillization, the title material, was obtained. Calc. for C2 7 H 35 N 3 0 3 .HCI:MW = 
449.6 + HCI, found m/e = (m+1) 450.5.. 

55 
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EXAMPLE 68 



Preparation of N^1(BH(2.3<lihvdrospircJ1HH 
(B)-hvdroxypropyl)amino-2- methylpropanamide hydrochloride 

5 

[0158] 

Step A : N41(BHr2.3^ihvdrospirof1H-i^ 
(2-tetrahvdropyranvloxy)propvl)amino-2-methvlpropanamide 

10 To 260 mg (1 .5 mmoles) ot methyl 02-tetrahydropyranyl-(R)-lactate 1 made by the procedure of J.B. Martin 

and E. S. Lutton, J. Am. OH Chemists' Soc., 42, 529 (1 965), in 5 mL of ether was added, under a nitrogen atmos- 
phere, at -78°C, with vigorous stirring, over ca. one minute, 1 .0 mL of 1 .0M DIBAL (in hexane). The clear solution 
as held at -7&°0 for one hour, then cannulated into 1 0 mL of 1 M KH 2 P0 4 , while stirring vigorously under a nitrogen 
atmosphere at 0°C. The gelatinous aqueous phase was extracted several times with ether (with centrif ugation to 

is aid phase separation), the extracts dried over MgS0 4 , and the ether removed under reduced pressure. The crude 

aldehyde was then combined with 75 mg of N-[1 (R)-[(2,3-dihydrospiro [1 H-indene-1 ,4'-piperidin]-1 V0carbonyl]-2- 
(phenylmethyloxy)ethyt]-2-amino-2-methylpropanamide (0.17 mmole), 73 mg of anhydrous sodium acetate (0.89 
mmoles), 0.5 mL of MeOH, and stirred under a nitrogen atmosphere for three hours. After adding 70 mg of solid 
sodium cyanoborohydride (1.1 mmoles), stirring was continued over night. The mixture was then concentrated to 

20 a paste under nitrogen and the residue partitioned between chloroform and water, extracted several times with 

chloroform, the extracts dried with MgS0 4 , and the solvent removed under a nitrogen stream. Preparative TLC on 
one 20x20 cmxIOOOu. silica gel GF plate with ethyl acetate afforded 50 mg of the title compound Calc. for 
C 35 H 49 N 3 0 6 :MW=591 .8 ; found m/e = (m+1 ) 592.7. 

2S Step B : N-riu3H(2.3HJihvdrospirof1^ 

hvdroxvpropvnamino-2- methylpropanamide 

To 50 mg of the compound from Step A above in 1 .0 mL of MeOH was added dropwise, with stirring, 1 .0 mL 
of 9N HCI, and the clear solution left standing over night. The solution was concentrated to dryness, and partitioned 
between chloroform and 1 M KgHPC^, adjusting the pH to ca. 9 with 2.5M NaOH. The mixture was extracted several 

30 times with chloroform, the extracts dried with MgS0 4 and taken to dryness. Preparative TLC on one 20x20 cm 

x250u silica gel GF plate with ethyl acetate afforded 20 mg of the title compound. Calc. for C 30 H 41 N 3 O 4 :MW=507.7; 
found m/e = (m+1) 508.9. PMR (in 6 from TMS; CDCI 3 ) : 8.24 (d, J= 8 Hz), 7.4-7.3 (m), 7.25-7.1 (m), 6.77 (d, J= 
6 Hz), 5.21 (bquar, J= 8 Hz), 4.65-4.5 (m), 4.1-3,85 (m), 3.67 (t, J= 6 Hz), 3.21 (quin, J= 12 Hz), 2.91 (t, J= 8 Hz), 
2.85-2.75 (m), 2.75-2.59 (m). 2.53 (d, J= 6 Hz), 2.48 (d, J= 6 Hz), 2.15-1.9 (m), 1.9-1 .5 (m), 1.35 (bs), 1.18 (d, J= 

35 7 Hz). 

Step C : N-F1 (BH(2.3-dihydrospiro[1 H-indene-1 ,4'-piperidinH , -vDcarbonvl1-2-(phenvlmethvtoxv)ethvll-2-(2-(B)- 
hvdroxypropvOamino-2- methylpropanamide hydrochloride 

To a solution of 20 mg of N-[ 1(R)-[ (2, 3*dihydrospiro[1 H-indene-1 ,4'-piperidin]- V-yl)carbony l]-2-(phenylmeth- 
40 yloxy)ethyl]-2-(2-(R)-hydroxypropyl)amino-2-methylpropanamide (0.04 mmoles) in 1 mL of HOAc was added 0.01 

mL of cone. HCI (0.12 mmoles), and the solution lyophyllized over night to give the title compound. Calc. for 
C 30 H 41 N 3 O 4 +HCI:MW = 507.7+HCI; found m/e = (m+1) 509.4. 

EXAMPLE 69 

45 

Preparation of N-J1 Q3H (2, 3-dihydrospirof1 H-indene-1. 4 , -piperidin1-1 l -vncarbonvn-2-(phenvlmethvloxv)ethyl1-3-(2- 
(B)-hydroxypropyl)-amino-3- methylbutanamide hydrochloride 

[0159] 

so 

Step A : N-f 1 (BH(2.3-dihydrospirofl H-indene-1 ,4 , -piperidin1-r-vncarbonvll-2-(phenvlmethvloxvlethvH3-rf 1 .1 - 
dimethvlethvloxv)carbonyl1aminol-3- methylbutanamide 

Following the procedure described in Example 63, Step C, but substituting N-r-Boc-^.p-dimethyl-p-alanine for 
N-f-Boc-a-methylalanine, the title compound was obtained Calc. lor C33H 45 N 3 O s : MW = 563.7; found m/e = (m+1 ) 
ss 564.9. 

Step B : N-h (BH (2, 3-dihydrospirof 1 H-indene-1 t 4'-piperidin1-1 , -vhcarbonvn-2-fohenvlmethvloxv)ethvl1-3-amino- 
3-methylbutanamide 
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Following the procedure described in Example 63, Step D, but substituting the compound from Step A above 
for the compound from Example 63, Step C the title compound was obtained. Calc. for C2 8 H 37 N 3 0 3 :MW = 463.6; 
found m/e = (m+1 ) 464.7. 

Step C : N-[1u3H(2,3-dihvdrospiro|1H^ 

(2- tetrahvdropyranvloxv)propvl)amino-3-methylpropanamide 

Following the procedure described in Example 68, Step A. but substituting the compound from Step B above 
for compound from Example 63, Step D the title compound was obtained. Calc. for C 36 H 51 N 3 0 5 :MW + 605 8; 
found m/e = (m+1 ) 606.6. 

Step D : N-f1u3H(2,3-dihydrospirof1^ 
hvdroxvpropvl)amino-3-methvlbutanamide 

Following the procedure described in Example 68, Step B, but substituting the compound from Step C above 
for the compound from Example 68. Step A the title compound was obtained. Calc. for C 31 H^N^ : MW + 521 .7; 
found m/e = (m+1) 522.8. PMR (in 5 from TMS; CDCI 3 ):9.44(bt, J=8 Hz), 7.22 (bs), 7.24-7.08 (bm), 5.32-5.18 (m), 
4.7-4.1 (m), 4.54 (bs), 4.1-3.05 (bm), 4.6-4.8 (m), 3.18 (bquart, J=12 Hz), 2.98-2.86 (m), 2.81 (bs), 2.75 (bs), 
2.58-2.46 (m), 2.42 (d, J=12 Hz), 2.32 (d, J= 8 Hz), 2.25 (d, J= 12 Hz). 2.15-1.95 (m), 1.85-1.4 (m), 1.3-1.1 (m). 

Step E : N-f 1 (BH (2,3-dihydrospirof 1 H-indene-1 .4'-piperidin1-1 , -vncarbonvl1-2-(phenvlmethvloxv)ethvl1-3-(2-(B)- 
hvdroxypropvl)amino-3- methylproanamide hydrochloride 

Following the procedure described in Example 68, Step C, but substituting the compound from Step D above 
for the compound from Example 68, Step B the title compound was obtained. 

EXAMPLE 70 

Preparation of N-f 1 tBH (2,3-dihydrospirof 1 H-indene-1 ,4'-piperidinH '-vncarbonvn^-fphenvlmethvloxvcarbonynethvll- 
2-amino-2-methvlpropanamide hydrochloride 

[0160] 

Step A : N-H (BYl f2,3-dihydrospirof 1 H-indene-1 ^'-piperidinH , -vhcarbonvn2-(phenvlmethvloxvcarbonvl)ethyll-2- 
f [1 , 1 -dimethvlethyloxv)carbonvnaminol-2- methylpropanamide 

Following the procedure described in Example 63, Step A through Step C, but substituting N-BOC-D-glutamic 
acid-a-benzyl ester for N-BOC-O-benzyl-D-serine in Step A, the title compound was obtained. Calc. for 
C 33 H 43 N 3 0 6 : MW = 577.7; found m/e = (m+1 ) 578. 

Step B : N-f1u3H(2.3-dihvdrospirof1 H-indene-1 ^'-piperidinl-IWI^rbonyll^-fphenvlmethvloxycarbonvnethvll- 
2-amino-2-methvlpropanamide 

Following the procedure described in Example 63, Step D, but substituting the compound from Step A above 
for the compound from Example 63, Step C the title compound is obtained. Calc. for C2 8 H 35 N 3 0 4 :477.6; found m/ 
e = (m+1), 478.7. PMR (in 8 from TMS; CDCI 3 ): 8.4 (dd, J = 8,6 Hz), 7.25-7.1 (m), 7.1-7.02 (m), 5.35-5.2 (m), 
5.2-5.1 (m), 4.57 (bd, J = 12 Hz), 4.05 (bd, J = 12 Hz), 3.23 (dd, J= 20,12 Hz). 3.0-2.8 (m), 2.69 (dt, J=16,5 Hz), 
2.08 (t, J= 6 Hz), 1 .9-1 .5 (m), 1 .35 (bs). 

Step C : N-f 1uBH(2,3-dihvdrospirof1 H-indene-1 ^'-ptperidinM'-vncarbonvll^-fphenvlmethvloxvcarbonvDethvll- 
2-amino-2-methylpropanamide hydrochloride 

Following the procedure described in Example 63, Step E, but substituting the compound from Step B, above 
for the compound from Step D, Example 63, the title compound was obtained. 

EXAMPLE 71 

Preparation of N-1 (BH(2.3-dihydrospiroyi H-indene-1 ^^piperidinl-l'-vDcarbonvn^-f^-phenvlmethvloxyphenvnethvll- 
2-amino-2-methylpropanamide hydrochloride 

[0161] 

Step A: N-[1 u3H2,3-dihvdrospirof 1 H-indene-1 .4'-piperidin1-T-vncarbonvn-2-(4 , -phenvlmethvloxvphenvnethvH-2- 
[f 1 , 1 -dimethvlethvloxv)carbonvllamino1-2- methylpropanamide 
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Following the procedure described in Example 63, Step A to Step C. but substituting N-BOC-O-phenyl-D- 
tyrosine for N-BOC-O-benzyl-D-serine, the title compound was obtained. Calc. for C^H^^O^MW = 625.8; found 
m/e = (m+1) 626.5. * 

Step B - N-1 (BH(2,3-dihydrospiro[1 H-indene-1 ,4'-piperidinH ''VDcarbonvll^^'-phenvlmethyloxvphenvnethvll- 
2-amino-2-methylpropanamide 

Following the procedure described in Example 63, Step D, but substituting the compound from Step A above 
for the compound from Example 63, Step C, the title compound was obtained. Calc. for C3 3 H3gN 3 0 3 :MW = 525.7; 
found m/e = (m+t) 526.9. PMR (in 8 from TMS; CDCI 3 ):8.23 (t, J= 8 Hz), 7.45-7.3 (m), 7.3-7.0 (m), 7.0-6.85 (m), 
5.2-5 08 (m), 5.02-5.0 (m), 4.98 (bd, J= 12 Hz), 3.79 (bt, J = 12 Hz), 3.2-2.6 (m), 2.05-1.9 (m), 1.8- 1.65 (bm, 
1.6-1.4 (m), 1.34 (s), 1.32 (s), 1.29 (s), 0.8 (dt, J = 13,5 Hz). 

Step C : N-1 (RM (2. 3-dihvdrospirof1 H-indene-1 ,4'-piperidin1-1 , -vl)carbonvl1-2-(4'-phenvlmethyloxvphenvnethvl1- 
2-amino-2-methylpropanamide hydrochloride 

Following the procedure described in Example 63, Step E, but substituting the compound from Step B, above 
for the compound from Example 63, Step D, the title compound was obtained. 

EXAMPLE 72 

Preparation of N-1 (BH(2 t 3-dihydrospirof1 H-indene-1 ^'-piperidinM'-vDcarbonvll^^'-hvdroxvphenyDethvn^-amino- 
2-methvlpropanamide hydrochloride 

[0162] 

Step A : N-f 1 (BH(2,3-dihydrospirof 1 H-indene-1 .4'-piperidinH '-vncarbonyl]-2-(4 > -hvdroxyphenyl)ethyll-2- 
ff1 . 1-dimethvlethvloxv)carbonvnaminol-2- methytpropanamide 

A solution of 104 mg of N-[1 (R)-[(2,3-dihydrospiro[1 H-indene-1 .^-piperidinl-V-ylJcarbonyll^-t^benzyloxy- 
phenyi)ethyl]-2-[[1,1-dimethylethyloxy)carbonyl]amino]-2-methylpropanamide in 1 ml of MeOH was vigorously 
stirred for 18 hrs with 9 mg of 20% PdJOHfe on carbon in a hydrogen atmosphere. After removal of the catalyst 
and evaporation of the solvent, crude title compound was obtained which was sufficiently pure for further reacion. 
Calc. for C 31 H 41 N305:lv1W = 535.7; found m/e = (m+1) 536. 

Step B : N-1 u3H(2,3-dihvdrospirof1 H-indene-1 .^-piperidin M '-vOcarbc^vll^-K-hvdroxvphenvOethvn^-amino- 
2-methvlpropanamide 

Following the procedure described in Example 63, Step D, but substituting the compound from Step A above 
for the compound from Example 63, Step C, the title compound was obtained. Calc. for C2 S H 33 N 2 0 3 :M)N = 435.6; 
found m/e = (m+1) 436.4. PMR (in 8 from TMS; CDCI 3 ) : 8.22 (t, J = 8 Hz), 7.25-7.15 (m), 7.1 (d, J = 9 Hz), 7.01 
(d, J = 9 Hz). 6.77 (d. J = 9 Hz), 6.72 (d, J = 9 Hz), 5.14 (dd, J = 16,10 Hz) 4.55 (bd, J = 12 Hz), 3.95 (bd, J = 12 
Hz), 3.15 (t, J = 10 Hz), 3.02-2 7 (m), 2.1-1.9 (m), 1.77 (dt, J = 13,5 Hz), 1.6-1.45 (m), 1.34 (s), 1.30 (s), 1.28 (s), 
1.05 (dt, J = 12.4). 

Step C : N-1 (BH(2,3-dihvdrospirof1 H-indene-1 l 4 , -piperidin1-1'-yl)carbonvl-2-(4 , -hydroxvphenyl)ethvl1-2-amino- 
2-methylpropanamide hydrochloride 

Following the procedure described in Example 1, Step E, but substituting the compound from Step B above 
for the compound from Example 63 Step D, the title compound was obtained. 

EXAMPLE 73 

N-fKR)-[(2 1 3-Dihvdro-spiron H-indene-1, 4 , -piperdin1-1'-vl)carbonvn-4-phenvlbutvll-2-amino-2-methylpropanamide 
hydrochloride 

[0163] 

Step A: (2R)-2-amino-5-phenyl-pentanoic acid 

Toastirred solution of N-[(1,l-dimethylethoxy)-carbonyl]a^ 
carboxylate, (1.0g, 2.8 mmol) and cinnamyl bromide (2.78g, 14 mmol) in dry THF (70 mL) at -78°C, was added 
dropwise sodium hexamethyldisilazide (5.6 mL; 1 .0M solution in hexane) . The reaction mixture was stirred for 30 
minutes, then poured into ethyl acetate (1 50 mL) and washed with brine, dried over anhydrous magnesium sulfate, 



72 



EP 0 662 461 B1 



filtered and evaporated. The crude product was first washed with warm hexane and then with an ether:hexane (1 : 
1) mixture. The solid material was the desired product. A solution of this intermediate (1.0 g, 2.1 mmo!) in Cl-^CIg 
(2 mL) and TFA (2 mL) was stirred at room temperature for 1 h. The solvents were removed under reduced pressure 
and the residue was dissolved in saturated aqueous sodium bicarbonate solution and extracted with CHCI3. The 
s organic layer was washed with brine, dried over potassium carbonate, filtered and evaporated to give the amine 

as a foam which was used without purification. Approximately 0.6g (1 62 mmol) of this material was dissolved in 
40 mL of (2*1) EtOH:THF and hydrogenated under 40 psi using PdClg/C for 24h The catalyst was filtered off 
through celite pad and the solvent was evaporated to give the title compound as a colorless solid. 
1 H NMR (400MHz, CD 3 OD) 6 7.2 (m, 5H), 3.77 (t, 1H), 2.6 (t, 2H), 1.9 (m, 4H). 

10 

Step B : (2R)-2-f(1 > 1-dimethvlethoxy)carbonyHamino-5-phenylpentanoic acid 

Prepared from the intermediate of step A using the BOCON procedure as described in Example 77, Step B. 
The crude product was purified by preparative TLC using 10% MeOH in Ch^Clg. 
'H NMR (400MHz, CDCI 3 ) 87.25 (m, 5H), 5.1 (m, 1H), 4.4 (m, 1H), 2.6 (m, 2H), 1.7 (m, 4H), 1.4 (s, 9H). 

is 

Step C : N-f 1 (RH (2,3-Dihvdro-spirof 1 H-indene-1 .^-piperdinH '-vl)carbonvll-4-phenvlbutyl1-2-f M . 1 -dimethvl- 
ethoxv)-carbonyllamino-2-methvlpropanamide hydrochloride 

To a solution of 85 mg (0.29 mmol) of the intermediate from Step B in 5 mL of chloroform was added 77 mg 
(0.35 mmol) of (2,3-dihydro-spiro[1 H-indene-1 ,4*-piperdine] hydrochloride, 0.15 mL (0.70 mmol) of IM-methyl mor- 
20 pholine, 55 mg (0.42 mmol) of HOBT, and 84 mg (0.42 mmol) of EDC and stirred at RT for 16h. The reaction 

mixture was diluted with ether (10 mL) and washed with 10 mL of 10% aqueous citric acid, with 10 mL of saturated 
sodium bicarbonate solution, dried over anhydrous magnesium sulfate, filtered, and concentrated to yield a yellow 
oity product. 

To a solution of the above oity product in 3 mL of dichloromethane was added trifluoroacetic acid (3 mL) and 
zs stirred at RT for 1 h. The reaction mixture was concentrated, basrfied with 1 0 mL of 5% aqueous sodium carbonate 

solution, and extracted with dichloromethane (3X5 mL). The combined organics were dried over anhydrous car- 
bonate, filtered, and concentrated to give the product as a brown oil. To a solution of this material in 5 mL of 
chloroform was added 80 mg (0.35 mmol) of 2-(tert-butoxycarbonyl)amino-2-methylpropanoic acid, 55 mg (0.42 
mmol) of HOBT, and 84 mg (0.42 mmol) of EDC and stirred at RT for 4h. The reaction mixture was diluted with 
30 ether (10 mL) and washed with 10 mL of 10% aqueous citric acid, with 10 mL of saturated sodium bicarbonate 

solution, dried over anhydrous magnesium sulfate, filtered, and concentrated to yield a yellow oily product. Flash 
chromatography (10g Si0 2 ; CHgC^-Acetone 98:2) gave 79 mg of the product as a colorless oil. 
1 H NMR (400MHz, CDCI 3 ) 6 7.24-7.00 (m, 9H), 6.98 (m, 1H), 5.00 (bs, 1H), 4.95-4.90 (m, 1H), 4.55 (bd, 1H), 
3.90-3.72 (m, 1 H), 3.20-3.00 (m, 2H), 2.95 (t, 2H), 2.85-2.55 (m, 4H), 2. 1 0 (t, 2H), 1 .90-1 .65 (m, 6H), 1 .52 (s, 2H), 
35 1 .50 (s, 2H), 1 .49 (s, 1 H), 1 .48 (s, 1 H), 1 .40 (s, 9H) 

Step D - N-h (RH(2,3-Dihydro-spiron H-indene-1 ,4'-piperdin]-1 '-vl)carbonvl|-4-phenvlbutvll-2-amino-2-methylpro- 
panamide hydrochloride 

To 79 mg of the intermediate from Step C in 4 mL of dioxane was added 1.0 mL of 4M hydrochloric acid in 
40 dioxane and stirred at RT for 1 h. The reaction mixture was evaporated to dryness to yield 64 mg of the title com- 

pound as a white solid. 

1 H NMR(CD 3 OD, 400MHz) 5 7.30-7.10 (m, 9H), 7.08 (m, 1H), 4.88 (ddd, 1H), 4.50-4.40 (m, 1H), 3.68-3.60 (bd, 
1H), 3.52-3.45 (bd, 1H), 3.30-3.10 (m, 1H), 2.90 (t, 2H), 2.85-2.75 (m, 4H), 2.20-2.00 (m, 4H), 1.85 (dt, 1H), 1.70 
(dt, 1H), 1.65 (s, 4H), 1.61 (s, 1H), 1.55 (dt, 1H), 1 48 (dt, 1H) 

45 

EXAMPLE 74 

N-f1(R)-K2 t 3-Dihydro-3-oxo-spiro[1 H-indene-1 ^'-piperdinl-V-vDcarbonvn^-phenylbutvll^-amino- 
2-methylpropanamide hydrochloride 

so 

[0164] 

Step A : N-f1 (RH(2.3-Oihvdro-3-oxo-spirof1 H-indene-1 .4'-piperdinM Wltaarbonyl1-4-phenvlbutvll-2-f (1 ,1 -dimeth- 
ylethoxy)carbonvl|amino-2-methylpropanamide 
55 The title compound was prepared using the procedure described in Example 73, Step C but spiro[1 H-indene- 

1,4 , -piperdin]-3(2H)-one was used in place of 2,3-dihydro-spiro[1H-indene-1,4'-piperdine]. 
'H NMR (CDCI 3 , 200MHz) 57.75 (d, 1H), 7.62 (t. 1H). 7.55 (t, 1H), 7.40 (dt, 1H), 7.30-7.05 (m, 5H), 5.00 (bs, 1H), 
4.98-4.90 (m, 1H), 4.70 (bd, 1H0, 3.93 (bt, 1H), 3.20-2.90 (m, 1H0, 2.78-2.60 (m, 2H). 2.60 (s, 2H), 1.90-1.55 (m, 
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7H), 1 53 (s, 3H), 1.45 (s, 3H), 1.43 (s, 9H) 

Step B : N-[1(RH(2.3-Dihvdro-3^xo-spirof1^ 
methylpropanamide Irifluoroactate 
5 To the product obtained from Step A in 2 mL of dichloromethane was added 2 mL of trifluoroacetic acid and 

stirred at RT for 1h. The reaction mixture was concentrated under reduced pressure to yield the title compound 
as a colorless solid. 

1 H NMR (CDCI 3 , 200MHz) 57.78 (d, 1H), 7.64 (t, 1H), 7.59 (t, 1H), 7.38 (dt, 1H), 7.30-7.05 (m, 5H), 4.98-4.90 (m, 
1H), 4.70 (bd, 1H), 3.93 (bt, 1H), 3.20-2.90 (m, 1H), 2.78-2.60 (m, 2H), 2.60 (s, 2H). 1.90-1.55 (m, 7H), 1.53 (s, 
w 3H), 1.45 (s,3H) 

EXAMPLE 75 

N41(RH(2.3-Dihvdro-3(RS)-hvdroxvspiroMH-inden^^ 
15 2-methylpropanamide 

[016S] To a solution of 74mg of N-[1(R)-[(2,3-Dihydro-3-oxospiro[1H-indene-1,4 , -piperdin]-V-yl)carbonylJ-4-phenyl- 
butyl]-2-amino-2-methylpropanamide trifluoroactate (prepared as described in Example 74) in 1 0 mL of methanol 0*C 
was added 37 mg of sodium borohydride and stirred for 1 h. The reaction was poured into 5 mL of saturated aqueous 
20 sodium bicarbonate solution and extracted with chloroform (3X1 0 mL). The combined organ ics were washed with brine 
(5 mL), dried over anhydrous potassium carbonate, filtered, and concentrated to give a colorless foam. 
This material is a diastereomeric mixture. 1 H NMR (CDCI 3 , 400MHz) 5 8.25 (dd, 1H), 7.40 (bt, 1H), 7.32-7.20 (m, 5H), 
7.18-7.10 (m, 3H), 7.00 (t, 1H), 5.23 (dl, 1H), 4.93-4.82 (m, 1H), 4.55 (bt, 1H), 3.80 (bt, 1H), 3.20-3.10 (m, 1H). 3.75 
(dt, 1 H), 3.70-3.62 (m, 1 H), 3.62-3.55 (m, 1 H), 2.95 (ddd, 1 H), 1 .95-1 .50 (m, 6H), 1 .45 (bd, 1 H), 1 .35 (s, 3H), 1 .32 (S, 3H) 

2$ 

EXAMPLE 76 

N-MfRH(2,3-Dihvdrc^ 
2-methylpropanamide hydrochloride 

30 

[0166] 

Step A : N-f 1 (RH(2,3-Dihvdro-spiro[1 H-indene-1 .^-piperdinM , -vl)carbonvll-2-(1 -methvl-indol-3-vm-2-f(1 ,1 - 
dimethvlethoxv)carbonvnamino-2-methylpropanamide hydrochloride 

35 To 0.506 g(1 .60 mmol) of (2RS)-NtBOC-1 -methyltryptophan in 15 mL of chloroform was added 0.35g (1 .58 

mmol) of 2,3-dihydro-spiroJ1 H-indene-1 ,4 , -piperidine] hydrochloride, 1 .30 mL(3.20 mmol) of N-methyl morpholine, 
0 241g (1.58 mmol) of HOBT, and 0.48 g (2.40 mmol) of EDC and stirred at RT for 16h. The reaction mixture was 
diluted with 15mLof ether washed with 15mLof 10% aqueous citric acid, 1 5 mL of saturated sodium bicarbonate 
solution, dried over anhydrous magnesium sulfate, filtered, and concentrated to give a crude material as a pale 

40 yellow oil which was used without purification. To this material in 5 mL of methanol was added 5 mL of cone. HCI 

and stirred at RT for 2h. The reaction mixture was concentrated and azeotroped with toluene (2X10 mL). This 
residue was used without purification. 

To 0.23 g (0.58 mmol) of the above HCI salt in 10 mL of CHCI 3 was added 0. 16g (0.69 mmol) of the N-tBOC 
a-methyl alanine, 97 ul of triethylamine, 89 mg (0.58 mmol) of HOBT, and 0.14 g (0.69 mmol) of EDC and stirred 

4$ at RT for 16h. The reaction mixture was diluted with 15 mL of ether washed with 15 mL of 10% aqueous citric acid, 

15 mL of saturated sodium bicarbonate solution, dried over anhydrous magnesium sulfate, filtered, and concen- 
trated to give a crude material as a pale yellow oil. Flash chromatography (10 g SiO^; hexane-ethyl acetate 1:1) 
gave 0.1 93 g of the desired product as a colorless oil. To a solution of this material in 3.0 mL of ethanol was added 
0.10 g of 10% Pd/C and hydrogenated with a H 2 balloon overnight. The catalyst was filtered off through a pad of 

50 celite and the filtrate was concentrated to yield 0.176 g of the compound as a pinkish solid 

The compound exists as a 3 2 mixture of conformers. 1 H NMR(CDCl 3 , 400MHz) 6 8.30 (t, 1 H), 7.75 (d, 2/3H), 7.60 
(d, 1/3H), 7.30-6.90 (m, 7H), 6 60 (bd, 1H), 5.30-5.10 (m, 1H), 4.45 (d, 1H), 5.00 (bs, 1H), 3.73 (s, 1H), 3.71 (s, 
2H), 3.70-3.55 (m, 1H), 3.20 (bt, 2H), 2.90 (t, 2/3H), 2.89-2.78 (m, 2H), 2.65 (t, 1H), 2.50 (t, 1/3H), 1.80-2.00 (m, 
2H), 1.70-1.40 (m, 2H). 1.37 (s, 3H), 1 35 (s. 3H), 1 30 (s, 9H), 1.18 (dt, 2/3H), 0.95 (d, 1/3H), 0 34 (dt, 1/3H) 

55 

Step B : N-l 1 (R)-K2,3-Dihvdro-spirof 1 H-indene-1 ,4'-piperdin1-1 '-yl) carbonyl1-2-(1 -methyl-indol-3-yl)|-2-amino- 
2-methylpropanamide hydrochloride 

To 0.176 g of the intermediate from Step A in 2 mL of dichloromethane was added 2.0 mL of trifluoroacetic 
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acid and stirred at RT for 1h. The residue was basified with 5 mL of 10% aqueous sodium carbonate solution, and 
extracted with chloroform (3X5 mL). The combined organics were washed with brine (10 mL), dried over potassium 
carbonate, fittere^ and concentrated to yteld a thick oil. The compound exists as a 3:2 mixture of con formers. 
1 H NMR~(CDCI 3 , 400MHz) S8.30(t. "1H)»5 (d, 2/3H). 7.60 (d, 1/3H). 7.30-6.90 (m, 7H), 6.60 (bd, 1H), 5.30-5.10 
5 (m, 1H), 4.45 (d, 1H), 5.00 (bs, 1H), 3 73 (s, 1H), 3 71 (s, 2H) ( 3.70-3.55 (m, 1H), 3.20 (bt, 2H), 2.90 (t, 2/3H), 

2.89-2.78 (m, 2H), 2.65 (t, 1H). 2.50 (t, 1/3H), 1.80-2.00 (m, 2H), 1.70-1.40 (m, 2H), 1.37 (s, 3H), 1.35 (s, 3H), 
1.30 (s, 9H), 1.18 (dt, 2/3H), 0.95 (d, 1/3H), 0.34 (dt, 1/3H) 

EXAMPLE 77 

10 

N-f 1 (RH2,3-Oihvdrof 1 H-indene-1 .^-piperidinM l vl)carbonvl1-3'(4-hvdroxvphenvl)propyl1-2-amino- 
2-methylpropanamide hydrochloride 

[0167] 

75 

Step A : (2R)-4-(4-hydroxyphenyl)-2-amino-butanoicacid hydrobromide 

A solution of (2R)-2-[(methoxycarbonyl)amino]-4-(4-methoxyphenyl)-butanoic acid (5.0 g, 18.7 mmol) in 5 mL 
of 30% HBr in acetic acid was heated at 60*C overnight. The reaction mixture was cooled to room temperature 
and the solvent was removed under reduced pressure to give the title compound as an orange solid. 
20 1H NMR (400MHz, CD 3 OD) 57.1 (d. J=8.44Hz, 2H), 6.7 (d, J=8.49Hz, 2H), 4.0 (m, 1H), 2.7 (m, 2H), 2.1 (m, 2H). 

Step B : (2R)-4-(4-hvdroxvphenvl)-2-(t-butoxycarbonvl)aminobutanoic acid 

To a stirred solution of (2R)-4-(4-hydroxyphenyl)-2-amino-butanoic acid hydrobromide (5.0 g, 18.18 mmol) 
and triethylamine (5.25 mL, 2 eq) in dioxane (50 mL) and water (50 mL) at 0°C was added a solution of 2-(tert- 

25 butoxycarbonyloxyimino)-2-phenylacetonitile (BOCON) (4.9 g) in dioxane (10 mL). The reaction mixture was al- 

lowed to warm up to room temperature and stirred for five hours when it became homogeneous. The reaction 
mixture was diluted with ethyl acetate (EtOAc) and the organic was seperated. The aqueous layer was acidified 
with citric acid (20%) and extracted with EtOAc. The combined organics were washed with brine, dried over mag- 
nesium sulfate, filtered and evaporated to give the desired material. 

30 1H NMR (400MHz, CDCI 3 ) 5 7.0 (d, J= 8.4Hz, 2H), 6.7(d, J= 8.4Hz, 2H), 5.1 (d, J= 8.14Hz, 1H), 4.3(m, 1H), 2.6 

(t, 2H), 2.0 (m, 2H), 1.5 (s, 9H). 

Step C : N-f 1 (RH(2,3-Dihydro-spiroM H-indene-1 ,4'-piperdin1-1 WI}caroonvl1-3-(4-hvdroxyphenynpropvl1-2- 
f (1 , 1 -dimethvlethoxv)carbonvl]amino-2-methylpropanam»de 

35 To a solution of (2R)-4-(4-hydroxyphenyl)-2-(tert-butoxycarbonyl)amino-butanoic acid(1 g, 3.3 mmol) and 

2,3-dihydrospiro[t H-indene-1 ,4'-piperdine] hydrochloride (0.75 g), N-methylmorpholine (0.76 mL) and HOBT (0.5 
g) in CHCI 3 (20 mL) was added EDC (0.97 g) and stirred at room temperature. The reaction mixture was poured 
into ice-water and extracted with chloroform. The organic phase was washed with brine, dried over magnesium 
sulfate, filtered and evaporated. This material was purified on silica gel using 10% methanol in chloroform. To a 

40 solution of the above compound in MeOH (1.0 mL) was added concentrated hydrochloric acid (0.5 mL) at room 

temperature and stirred under a nitrogen atmosphere. The reaction mixture was stirred for 1.5 hr and then the 
solvent was evaporated under reduced pressure to give the product as a yellow solid. To a solution of this material 
(0.1 g, 0.29 mmol ) and 2-(tert-butoxycarbonyl)amino-2-melhyl-propanoic acid (0.072 g, 1 .2 eq) and HOBT (0.048 
g, 1 .2 eq) in CHCI3 (2 mL) was added EDC (0.08 g, 1 .5 eq) and stirred overnight. The reaction mixture was poured 

45 jnto aqueous sodium bicarbonate solution and extracted with CHCI 3 , washed with brine, dried over magnesium 

sulfate, filtered and evaporated. The crude product was purified on silica gel using 5% MeOH in CHCI3 to give the 
title compound. 

1 H NMR (400MHz, CDCI 3 ) 8: 7.2 (m, 6H), 6.8 (d, J= 8.4Hz, 2H), 5 0 (m, 1 H), 4.5 (m, 1 H), 3.5 (m, 2H), 2.9 (t, 2H), 
2.8 (m, 4H), 2.2 (t, 2H), 2 0 (m, 2H), 1.8 (m, 4H), 1.6 (s, 6H), 1.4 (s, 9H). 

50 

Step D : N-f 1 (RH(2,3-Dihvdro-spirof 1 H-indene-1 t 4'-piperdinl-1 , -vl)carbonvl1-3-(4-hvdroxyphenvl)propvn-2-amino- 
2-methylpropanamide 

A solution of the intemediate from Step C in MeOH (1 mL) and concentrated HCI (0.5 mL) was stirred at room 
temperature under nitrogen atmosphere for 1h. Evaporation of the reaction mixture gave the title compound. 
ss 1H NMR (400MHz, CD 3 OD) 6 7.2 (m, 6H), 6.8 (d, J=8.4Hz, 2H), 4.5(m. 1H), 3.5 (m, 2H) 2.9 (t, 2H), 2.8 (m 4H), 

2.2 (t, 2H), 2.0 (m, 2H), 1.8 (m, 4H), 1.6 (s, 6H) 
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EXAMPLE 78 

N-[1 f RH (2,3-Dihydro-spirof 1 H-indene-1 ,4'-piperdinl-1 '-vDcarbonvll-Sf^methoxvphenyDpropyn^-amino- 
2-methylpropanamide 

s 

[0168] 

Step A : N-f1(RH(2,3-Dihvdro-spiro[1 H-indene-1 ,4'-pipe^^ 
dimethvlethoxv)carbonvllamino-2-methylpropanamide 

io To a solution of (2R)-2-[(methoxycarbonyl)amino]-4-(4-methoxyphenyl)-butanoic acid (2 g, 0 75 mmol), 2,3-di- 

hydro-spiro[1 H -indene-1 ,4*-piperdine] hydrochloride (0. 16 g, 0.75 mmol ) p HOBT 0.12 g, 0.89 mmol), and N-meth- 
ylmorpholine (0.16 mL, 1 .5 mmol) in chloroform was added EDC (0.21 g, 1 5 eq) and stirred at RT The work-up 
and isolation is the same as Step C, Example 77. A solution of this crude product in 5 mL of 30% HBr in acetic 
acid was heated at 60°C for 30 min. The reaction mixture was cooled to room temperature and the solvent was 

1$ removed under reduced pressure to give the title compound as an orange solid. A solution of this material in 

chloroform was treated with 2-(t-butoxycarbonyl)amino-2-methyl-propanoic acid, N-methyl morpholine, HOBT 
(0.048 g, and EDC (0.08 g, 1 .5 eq) and stirred overnight. The reaction mixture was poured into aqueous sodium 
bicarbonate solution and extracted with CHCI 3 , washed with brine, dried over magnesium sulfate, filtered and 
evaporated. The crude product was purified on silica gel using 5% MeOH in CHCI3 to give the title compound. 

20 1 H NMR (400 MHz, CDCI 3 ) 8 7.2 (m, 6H), 6.8 (d, J=8.6Hz. 2H), 5.0 (m, 1 H), 4.5 (m, 1 H), 3.7 (s, 3H), 3.5 (m, 2H), 

2.9 (t 2H), 2.8 (m, 4H), 2.2 (t, 2H), 2.0 (m, 2H), 1.8 (m, 4H), 1.6 (s, 6H), 1.4 (s. 9H). 

Step B : N-f 1 (RH(2 t 3-Dihydro-spirof 1 H-indene-1 ,4'-piperdinM , 'Vl)carbonyl|-3'(4-methoxyphenvnpropvn-2-ami- 
no-2-methylpropanamide hydrochloride 
2S Prepared from the intermediate from Step A as described in Example 77, Step D. Purified by preperative TLC 

using 5% MeOH in CHCI 3 . 

1H NMR (400MHz, CDCI 3 ) 5 7.2 (m, 6H), 6.8 (d, J= 8.6Hz, 2H). 4.5 (m, 1H), 3.7 (s, 3H), 3.5 (m, 2H), 2.9 (t, 2H), 
2.8 (m, 4H), 2.2 (t, 2H), 2.0 (m, 2H), 1 .8 (m. 4H), 1 .6 (s, 6H). 

30 EXAMPLE 79 

N-f 1 (RH(2 t 3-Dihvdro-spiro1 1 H-indene-1 .4'-piperdin1-1 Wl)carbonvn-3-phenylpropvn-2-amino-2-methylpropanamide 
hydrochloride 

35 [0169] 

Step A : N-M(RH(2,3-DihydrcHSpiroH H-indene-1. 4'-pipe^ 
ethoxv)-carbonyl1amino-2-methylpropanamide 

To a solution of (2R)-2-[(tert-butoxycarbonyl)amino]-4-phenyl-butanoic acid (0.1 g, 0.37 mmol), 2,3-dihydro- 

40 spirofl H-indene-1 ,4'-piperdine] hydrochloride (0. 10 g, 0.45 mmol), N-methylmorpholine (0. 1 mL, 2 eq), and HOBT 

(leq) in 3mL of chloroform was added and EDC (0. 14 g, 0.73 mmol) and stirred at RT overnight. The work-up and 
isolation is the same as Example 77, Step C. The crude product was purified on silica gel using 20% ethyl acetate 
in hexane. This material (0.25 g, 0.56 mmol) was hydrogenated in ethyl alcohol using catalytic amount of 10% Pd/ 
C and a hydrogen balloon at room temperature overnight. The catalyst was filtered off and washed with MeOH. 

45 Upon evaporation of the solvent the reduced material was obtained. This material was deprotected as described 

in Example 77, Step C. This intermediate was coupled to 2-(tert-butoxycarbonyl)amino-2-methyl-propanoic acid 
as illustrated in Example 77, Step C. The title compound was obtained by purification of the residue on silica gel 
using 5% MeOH in CHCI 3 . 

1 H NMR (400MHz, CDCI 3 ) 57.2 (m, 9H). 5.0 (m, 1H), 4.5 (m, 1H), 3.5 (m, 2H), 2.9 (t, 2H). 2.8 (m, 4H), 2.2 (t, 2H), 
so 2 0 (m, 2H), 1 .8 (m, 4H), 1 .6 (s, 6H), 1 .4 (s, 9H). 

Step B - N-f 1(R)-f(2,3-Dihydro-spiro[1 H-indene-1, ^-piperdinM'-yncarbonvn-S-phenylpropvn^-amino^-methvl- 
propanamide hydrochloride 

The title compound prepared from the intermediate from Step A as described in Example 77, Step D. 1 H NMR 
ss (400MHz, CD 3 OD) 5 7.2 (m, 9H), 4.5 (m, 1H), 3.5 (m, 2H), 2.9 (t, 2H), 2.8 (m, 4H), 2.2 (m, 4H), 1.6 (m, 4H), 1.4 

(s, 6H). 
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EXAMPLE 80 

lW24(2-amino-2-methyl-1<)xoprop^ 

3-carboxvlic acid methvlester hydrochloride - 
[0170] 

Step A : 3-frrrrfluoromethvnsulfonvnoxvlsp?rof 1 H-indene-1 ,4'-piperidinel-1 '-carbbxvlic acid-1 . 1 -dimethylethylester 
To a solution of 420 mg (1.46 mmol) of the intermediate obtained from Example 4 (Step A) in 3.2 ml of THF 
at 0°C was added 3.2 ml (1 .60 mmol 0.5 M in hexane) of potassium bis(trimethylsilyl)-amide. The reaction mixture 
was stirred for one hour and then 571 mg (1 .60 mmol) of N-phenyltrifluromethane sulfonamide was added. After 
4 hours the reaction was quenched with water and extracted with ethyl acetate. The organic layer was dried over 
sodium sulfate and concentrated. Purification by flash chromatography (silica gel, hexane/ethyl acetate 3:1) pro- 
vided 483 mg (1 .15 mmol) of the title compound as a white solid. 

1 HNMR (200 MHz, CDCI 3 ): 7.65-7.14 (m, 4 H), 6.66 (s, 1 H), 4.30-4.15 (m, 2 H), 3.24-2.96 (m, 2H), 2.06 (dt. 2 H), 
1.50(6, 9 H), 1.49-1.38 (m, 2 H). 

Step B : Spirofl H-indene-1 .^-piperidinel-S.V-dicarboxvlic acid-1 -(1.1 dimBthylethvl)-3-methvl ester 

A solution of 434 mg (1 .0 mmol) of the intermediate from Step A, 0.28 ml (2.0 mmol) of triethylamine, 16 mg 
(0.06 mmol) of triphenylphosphine, and 6.0 mg (0.03 mmol) of palladium acetate in 1.8 ml of methanol and 4.0 ml 
of DMF was purged for 5 minutes with carbon monoxide and then stirred under a carbon monoxide atmosphere 
for 5 hours. The reaction mixture was diluted with water and extracted repeatedly with ethyl acetate. The ethyl 
acetate layer was dried over sodium sulfate and concentrated. Purification by flash chromatography (silica gel, 
hexane/ethyl acetate 6: 1 ) provided 1 87 mg (0.54 mmol) of the title compound as a colorless oil. 
1 HNMR (200 MHz, CDCI 3 ): 7.99-7.94 (m, i H), 7.71 (s, 1 H), 7.34-7.26 (m, 3 H), 4.24-4.18 (m, 2 H), 3.91 (s. 3 H), 
3.13 (dt, 2 H), 2.03 (dt, 2 H), 1.51 (s, 9 H), 1.46-1.25 (m, 2 H). 

Step C : 2(R)-f f-2-f 1 , 1 -dimethvlethoxv)carbonvllaminol-2,2<iimethvi-1 -oxoethvnamino-2-(phenylmethoxv)ethvn- 
1 -propanoic acid ally! ester 

The title compound was prepared from commerically available BOC-O-BEN-D-Serine and ally! alcohol, fol- 
lowed by TFA treatment and coupling to Boc-a-methylalanine following the procedure described in Example 4, 
Step C. 

Step D : (2RMf-2-(1,1-dimethylethoxv)carbonvllam 
1 -propanoic acid 

To a stirred solution of the crude intermediate obtained in Step A (6.7 g, 15.9 mmol), tetrakis (triphenylphos- 
phine)palladium (1 .8 g, 0. 1 eq) and, triphenyl phosphine ( 1 .25 g, 0.3 eq) was added a solution of potassium-2-ethyl 
hexanoate (35 mL, 0.5M solution in EtOAc). The reaction mixture was stirred at room temperature under nitrogen 
atmosphere for 1 h and then diluted with ether (100 mL) and poured into ice-water. The organic layer was separated 
and the aqueous fraction was acidified with citric acid (20%), then extracted with EtOAc. The EtOAc extracts were 
washed with brine, dried over magnesium sulfate, filtered and evaporated to give the title compound as a solid. 
1 H NMR (400Hz, CD 3 OD)6 7 3 (s, 5H), 4.7 (m, 1H), 4.5 (s, 2H), 4.0 (m, 1H), 3.6 (m, 1H), 1.4 (d, 6H), 1.3 (s, 9H). 

Step E : 1 42-f f(1 . 1 -dimethvlethvloxvcarbonvl)-2-amino-2-methyl-1 -oxopropvDaminoM -oxo-3-(phenvlmethoxv) 
propyllspiro-f1 H-indene-1. 4'-piperidinel-3<arboxylic acid methyl ester 

The title compound (88 mg, 0 132 mmol) was prepared from the intermediate obtained in Step B (180 mg, 
0.524 mmol) and the intermediate prepared in Step D (21 2 mg, 0.576 mmol) according to the procedure described 
in Example 1 Step B. 

Step F: 1 '-f2-f(2-amino-2-methvl-1 -oxopropynaminoM -oxo-3-(phenvlmethoxv)propyllspirori H-indene-1 ,4'-piperi- 
dinel-3-carboxylic acid methyl ester hydrochloride 

The title compound (88 mg, 0.132 mmol)was prepared from the intermediate obtained in Step E (117 mg, 
0.193 mmol) according to the procedure described in Example 1 Step C. 

!HNMR (400 MHz, CD 3 OD 1:1 mixture of contemners): 7.92-7.84 (m, 1 H), 7.86 (d, 1 H). 7.40-7.18 (m, 7 1/2 H), 
6.98 (d, 1 H), 5.22-5.15 (m, 1 H), 4.61-4.52 (m, 3 H), 4.18 (d. 1 H), 3.90 + 3.88 (s, 3 H total), 3.81-3.73 (m, 2 H), 
3.55-3.42 (m, 1 H), 3.15-3.08 (m, 1 H), 2.20-2.06 (m, 1/2 H), 2.03-1.92 (m, 1 1/2 H),1.57 + 1.54 + 1.53 + 1.52 (s, 
6 H total), 1.38-1.27 (m, 2 H). 
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EXAMPLE 81 

1 '-[2-f(2-amino-2-methyl-1 -oxapropvDammoH -oxo-3-(phenvlme1hoxvpropyl1spirof 1 H-indene-1 .4*-piperidine1- 
3-carboxylic acid hydrochloride 

5 

[01 71] To a solution o! the title compound from Example 80 (Step F) in methanol was added 0.054 ml of 1 N potassium 
hydroxide. After 12 hours of stirring at room temperature TLC analysis showed that there was still starting material 
present so 0.025 ml of 50% potasium hydroxide was added. TLC analysis after 1 hour showed that the starting material 
was gone. The reaction mixture was acidified with 1 N HCL and then concentrated. The residue was suspended in 
io methanol and filtered through a cotton plug. Purification by MPLC (Sephadex LH-20, methanol) provided 15.8 mg 
(0.032 mmol) ol the title compound. 

iHNMR (400 MHz, CD 3 OD 1:1 mixture of conformers): 7.92-7.90 (m, 1 H), 7.50 (d, 1 H). 7.40-7.12 (m, 7 1/2 H), 6.98 
(d, 1/2 H), 5.22-5.16 (m, 1 H), 4.60-4.51 (m, 3 H), 4.16-4.12 (m, 1 H), 3.83-3.73 (m, 2 H), 3.49-3.33 (m, 1 H), 3.15-3.09 
(m, 1 H), 2.17-2.14 (m, 1/2 H) ( 2.01-1.90 (m, 1 1/2 H), 1.61 +1.57 + 1.55 (s, 6 H total), 1.37-1.28 (m, 2 H). 

75 

EXAMPLE 82 

N-f1(R)-f[3-(hvdroxvmethvl)-2,3-dihydrospirori H-indene-1, ^-piperidinl-V-vllcarbonyll-a-fphenvlmethoxvlethvll- 
2-amino-2-methvlpropananmid9 hydrochloride 

20 

[0172] 

Step A : 1 '-[ 2-ff (1,1 -dimethvlethvloxvcarbonvl)-2-amino-2-methyl-1 -oxopropvDaminol-l oxo-3-(phenylmethoxv) 
propyll-2, 3-dihydrospirof1 H-indene-1 ,4*-piperidinel-3-carboxylic acid methyl ester 

2S To a suspention of Tellurium (52.6 mg, 0.412 mmol) in ethanol (2.0 ml) was added sodiumborohydrtde (36.6 

mg, 0.99 mmol) and the mixture was refluxed for 10 minutes. A solution of the title compound from Example 79, 
Step E (1 00 mg, 0. 165 mg) in ethanol (1 .0 ml ) was cannulated into the reaction mixture at room temperature. The 
reaction mixture was then stirred over night, filtered and concentrated. The residue was dissolved in ethyl acetate 
and 1 N KOH was added. The aqueous layer was then extracted with ethyl acetate (3 x 1 vol). The organic layers 

30 were dried over anhydrous sodium sulfate, filtered and concentrated. Flash chromatography (silica gel, methylene 

chloride/ethyl acetate 2:1) gave the title compound (91 mg, 0.15 mmol) as a clear glass. 

Step B: N-[(RH[3-(hvdroxvmethvl)-2,3-dihvdrospirof1 H-indene-1 .4'-piperidinVV-vncarbonvn-2-(phenylmethoxv) 
ethvl1-2-lf(1.1-dimethylethoxvcarbonvnamino-2-methvlpropanamide 
os A portion of the intermediate from Step A (42.1 mg, 0.069 mmol) was dissolved in methylene chloride and 

cooled to -10°C. DIBALH (0.172 ml, 0.172 mmol) was added and the reaction mixture was stirred until the starting 
material was consumed. The reaction was quenched with 3 drops of water and then a spatula of KF on alumina 
was added. The mixture was stirred for 3 h, filtered and then stripped. The residue was purified by flash chroma- 
tography (silica gel, methylene chloride/acetone 4 : 1) to give the title compound (22.6 mg, 0.039 mmol). 

40 

Step C : N-f1(R)-[[3-(hvdroxvmethyl)-2 t 3-dihydrospiro[1 H-indene-1 .^-piperidinl-V-vllcarbonvll^phenvlmethoxv) 
ethylV2-amino-2-methylpropananmide trifluroacetamide 

A solution of the intermediate prepared in Step B (12.1 mg, 0.21 mol) in a 1 : 1 mixture of methylene chloride 
and TFA was stirred at room temperature for 3 h. The solution was concentrated and the residue was azeotroped 
45 from toluene. MPLC (LH20 column, methanol ) gave the title compound (4.8 mg, .008 mmol). 

1 HNMR (400 MHz, CD 3 OD 1 ■ 1 mixture of diastereomers and a 1 : 1 mixture of conformers): 7 40-7.09 (m, 8.5 H), 
6.87-6.68 (m, 0.5 H), 5.20-5.14 (m, 1 H), 4.62-4.45 (m, 3 H), 4.09-3.95 (m, 1 H), 3.88-3.81 (m, 1 H), 3.78-3.61 (m 
3 H), 2.95-2.86 (m, 1 H), 2.48-2.39 (m, 1 H), 2.13-2.09 (m, 0.5 H), 1.95-1.71(m, 2.5 H), 1.59-1.48 (m, 8 H). 

SO EXAMPLE 83A 

N-ff 1 (R)-ff3-[(dimethylamino)carbonyl1-2.3-dihvdrospirof 1 H-indene-1 ,4'-piperidine111 '-vllcarbonvl1-2-(phenvlmethoxv) 
ethyl1-2-amino-2-methylpropanamide hydrochloride 

SS [0173] 

Step A . f2-ff(1,1-dimethvlethoxvcarbonvlV2-amino-methvl'1-oxopropylaminoM-oxo-3-(phenvlmethoxv)propvH- 
2,3-dihydrospirof1 H-indene-1 ^'-oiperidinel-S-carboxylic acid 
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A portion of the intermediate from Example 82A, Step A (312 mg, 0.502 mmol) was dissloved in methanol (3.0 
miyH 2 0 (1 .0 ml) and lithium hydroxide was added (14.4 mg, 0.602 mmol) and the solution was stirred overnight. 
The solution was concentrated to dryness and the residue was dissolved in ethylacetate/1 N HCL. Extraction with 
ethyl acetate followed by drying and concentration gave the title compound (289 mg, 0.47 mmol). 

5 

Step B : N-|f1(RM[3-f(dimethylamino)carbony^ 

(phenvlmethoxv)ethvl1-2-ff(2,2-dimethvlethoxylcarbonvl]amino1'2" methylpropanamide 

The intermediate from Step A (1 7.5 mg, 0.028 mmol) was reacted with EDC (8.2 mg, 0.043 mmol), HOBT (5.8 
mg, 0.043). NMM (4.5 mM, 0.043 mmol) and dimethyl amine hydrochloride (3.4 mg, 0.043 mmol) according to 
10 the procedure described in Example 1, Step A Flash chromatography (silica gel, methylene chloride acetone 2 : 

1) provided the title compound (15.2 mg, 0.023). 

Step C : N-ff 1 (R)-|l3-f(dimethvlamino)carbonylV2,3'dihvdrospiro-f 1 H-indene-1 .4'-piperidinH '-yllcarbonvl-2-fphe- 
nylmethoxv)ethvll-2-amino-2-methylpropanamide hydrochloride 
is The intermediate from Step B was stirred in a mixture of methanol, con HCL, and water. The solution was 

concentrated and azeotroped from toluene and finally dried under vacuum to give the title compound (12.1 mg, . 
021 mmol). 

EXAMPLE 83B 

20 

Resolution of nn.l^imethylethoxvtearbonyll^.S^ acid ethyl 

ester Method A Enantiomer 1 

[0174] 

2S 

Step A : lll.l-fdimethvlethoxylcarboxvll-flH-indene'l.^-piperidinel-S-carboxylic acid ethyl ester 

The title compound was prepared following the procedure described in Example 80, Step B except that ethanol 
was used instead of methanol. 

1 HNMR (200 MHz, CDCI 3 ): 8.0-7.9 (m, 1 H), 7 7 (s, 1 H), 7.4-7.2 (m, 3 H), 4.39 (q, 2 H) 4.3-4.2 (m, 2 H), 3.13 (dt, 
30 2 H), 2.03 (dt, 2 H), 1.51 (s, 9 H), 1.46-1.25 (m, 2 H), 1.44 (t,3H). 

Step B : 1 '-(1 . 1 -dimethvlethvloxv)carbonyll-2,3-dihvdrospirof 1 H-indene-1 .4'-piperidine1-3-carboxvlic acid 

To a solution of the title compound from Step A (4.0 g,11 .2 mmol) in methanol (30 ml) at 0°C was added 2 N 
KOH (16.8 ml, 33.6 mmol). The reaction was warmed to room temperature and stirred for 3 h at which time TLC 
3S analysis showed that the starting material had been consumed. The methanol was removed under vacuum and 

the residue was dissloved in ethyl acetate. 1N HCI was added and the layers were separated and the aqueous 
layer was extracted with ethyl acetate (3 x 1 vol). The combined organic layers were washed with saturated aqueous 
NaCI, dried over anhydrous sodium sulfate, filtered and concentrated to provide the title compound (3.28 g. 9.9 
mmol) as a white solid. 

40 1 HNMR (200 MHz. CDCI 3 ): 8.06-7.80 (m. 1 H), 7.86 (s, 1 H), 7.4-7.3 (m, 3 H), 4.32-4.18 (m, 2 H), 3.18 (dt, 2 H), 

2.06 (dt, 2 H). 1.51 (s, 9 H), 1 .46-1.25 (m, 2 H), H). 

Step C : 1 '[(1 . 1 -dimethvlethoxv)carbonyn-2.3-dihydrospiro( 1 H-indene-1 ,4'-piperidine1-3-carboxylic acid 

To a suspension of Pd/C (300 mg) in methanol (20 ml) and ethyl acetate (10 ml) was added the title compound 
45 (1 .2 g, 3.6 mmol) from Step B. The reaction mixture was purged with hydrogen and then stirred under a hydrogen 

balloon for 1 h. The mixture was filtered through celite and concentrated to give the title compound (1 . 1 g, 33 mmol) 
THNMR (200 MHz, CDCI 3 ): 7.50-7 42 (m, 1 H), 7.34-7.12 (m, 3 H), 4.22-4.04 (m, 3 H), 3.06-2.84 (m, 2 H), 2.40 
(d, 2 H), 1 .88-1 .6 (m, 4 H), 1 50 (s, 9 H). 

so Step D : 2,3-dihvdrospiro[1 H-indene-1 ,4'-piperidine1-3, 1'-dicarboxylic acid 1 '-( 1 , 1 -dimethylethyl) 3-( 1 -f(ethoxv)- 

carbonyllethvDdiester 

To a solution of the intermediate from Step C in toluene at 0°C was added sodium hydride (99 mg, 80%. 3.3 
mmol). The reaction mixture was stirred for 15 minutes and then DMF (0.050 ml) and oxalyl chloride (3.0 ml 2 N 
in methylene chloride) were added. The reaction mixture was stirred for 1 h and then concentrated. The residue 
55 was redissolved in toluene and cooled to -10°C. S-Ethyllactate (0.413 mmol. 3.6 mmol) was added followed im- 

mediately by N-methyl pyrrolididne (1.1 ml, 10.5 mmol). The reaction was stirred for three minutes and then 
quenched with an excess of dimethylamino propyl amine. The toluene layer was diluted with ethyl acetate and 
washed with 1 N HCI and saturated aqueous sodium chloride. The organic layer was dried over anhydrous mag- 
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nesium sulfate, filtered and concentrated. Flash Chromatography (silica gel, hexane/ethyl acetate 4:1) gave a 5: 

1 mixture of diastereomers (725 mg ). The mixture could be enriched to almost 1 0.1 by MPLC (silica gel, hexane/ 
ethyl acetate 101) 

1 HNMR (200 MHz. CDCI 3 ): 7.58-7.49 (m, 1 H), 7.32-7.12 (m, 3 H), 5.15 (q, 4H), 4.35-4.04 (m. 4 H). 3.08-2.85 (m, 
5 2 H), 2.45-2 36 (m, 2 H), 1.94-1.60 (m, 4 H), 1.54 (d, 3 H), 1.50 (s, 9 H), 1 22 (t, 3 H). 

Step E * 1 'f(1 .l-dimethvlethoxv^arbonyll^.S-dihydrospirod H-indene-1 .^-piperidinel-S-carboxylic acid ethyl ester 
Enantiomer 1 

To a solution of the title compound from Step D (400 mg, 0.928 mrnol) in ethanot (10 ml) was added titanium 
io isopropoxide (0.303 ml, 1 .02 mrnol). The reaction mixture was heated to reflux until TLC analysis showed that the 

starting material had been consumed. The solvent was removed under vacuum and the residue was purified by 
flash chromatography (silica gel, hexane/ethyl acetate 6:1) to give the title compound (313 mg , 0 87 mrnol) 

EXAMPLE 83C . 

15 

Resolution of 1 T (1 , 1 -dim ethyl ethoxvtearbonvll-2, 3-dihydrospiro(1 H-indene-1 ,4'-piperidine1-3-carooxvlic acid ethyl 
ester Method A Enantiomer 2 

[0175] 

20 

Step A : 2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidine13, V-dicarboxylic acid V-M ,1 -dimethylethyl) 3-(2-oxo- 
4,4-dimethyltetrahvdrofuran-3-vl) diester 

The title compound (437 mg, 0.98 mrnol) was prepared from the intermediate prepared in Example 83 B Step 
C (512 mg, 1.55 mrnol), following the procedure used inExample 83 B Step D, except that R-Pantolactone (242 
25 mg, 1 .86 mrnol) was used instead of S-ethyllactate. 

1 HNMR (200 MHz, CDCI 3 ): 7.58-7.48 (m. 1H), 7.32-7.15 (m, 3 H), 5.42 (s, 1 H), 4.35-4.05 (m, 5 H), 3.05-2.85 (m, 

2 H), 2.55-2 30 (m, 2 H), 2.0-1.60 (m, 2 H), 1.50 (s, 9 H), 1.32-1.18 (m, 2 H), 1.20 (s, 3H), 1.08 (s, 3 H). 

Step B : 1 'f f 1 , 1 ■dimethvlethoxv)carbonyl1-2,3-dihydrospiro(1 H-indene-1 .^-piperidinel-S-carboxvlic acid ethyl ester 
30 Enantiomer 2 

The title compound (302 mg, 0.84 mrnol) was prepared from the intermediate prepared in Step A (413 mg, 
0.94 mrnol) following the procedure used in Example 83 B.Step E. 

EXAMPLE 83D 

35 

Resolution of Vf(1 ,1-dimethylethoxv)carbonyl1-2,3<jihvdrospiro(1 H-indene-1 ,4'-piperidinel-3-carboxylic acid ethyl 
ester Method B Enantiomer 1 

[0176] 

40 

Step A : I'-d.l-dimethvlethvloxvcarbonvn^.S-dihydrospirofl H-indene-1, 4'-piperidine1-3-carpoxylic acid Enanti- 
omer 1 

To a solution of the title compound from Example 83B, Step C (2.5 g, 7.5 mrnol) in toluene (10 ml) was added 
R-methyl benzylamine. The reaction mixture was warmed until a clear solution was obtained and then cooled to 
45 room temperature. A seed crystal (obtained from a similar experiment on a smaller scale) was added and the 

solution was stored for 1 8 h at room temperature and then for 1 h at 0°C. The crystals were recovered by filtration 
and then dissloved in 1 N HCI. The acid solution was extracted with ethyl acetate (3 x 1 vol). The organic layer 
was washed with 1 N HCI (1 x vol), saturated aqueous sodium chloride, dried over anydrous magnesium sulfate, 
filtered and concentrated to provide the title compound (800 mg, 2.4 mrnol) as a white solid. 

50 

Step B . I'fd .1 -dimethvlethoxv)carbonvn-2.3-dihydrospiro(1 H-indene-1 ,4'-piperidine1-3-carboxylic acid ethyl ester 
Enantiomer 1 

To a solution of the title compound from Step A (800 mg, 2.4 mrnol ) in methylene chloride/ethanol 5:1 at 0°C 
was added DMAP (30 mg, 0.245 mrnol) and EDC (605 mg, 3.16 mrnol). The reaction mixture was stirred for 1 h 
55 and then concentrated to one half of it's original volume and loaded onto a flash column. Flash chromatography 

(silica gel, hexane/ethyl acetate 4:1) gave the trtle compound (800 mg, 2 2 mrnol). HPLC analysis (chiralcel OD, 
98.5% hexane/1.5% isopropanol, 35°C, 1 ml/min. retention time 11.5 min; E 2 retention time 15.8 min) showed 
it to be approximately a 30:1 mixture of enantiomers. 
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EXAMPLE 83E 



Resolution of 1T(1 J-dimeth^ethoxv)carbonylV2,3-dihvdra acid ethyl 

ester Method B Enantiomer 2 

5 

[0177] 

Step A : I'-n.l^imethvlethyloxvtearto^ acid Enanti- 

omer 2 

io The title compound from Example 83B, Step C (2.63 g, 7.9 mmol) was resolved using the procedure described 

in Example B3D Step A except that S-methyl benzylamine (1 .02 ml, 7.9 mmol) was used. The title compound (798 
mg, 2.4 mmol) was obtained as a white solid. 

Step B : V[(1 ,1-dimethvlethoxv)carbonvl1-2,3-dihydrospiro(1 H-indene-1 ^'-piperidinel-S-carboxylic acid ethyl ester 
75 Enantiomer 2 

The title compound (623 mg ,1 .73 mmol) was prepared from the title compound of Step A (601 mg ,1 .81 mmol) 
and EDC (571 mg, 2.98 mmol) in a 5:1 mixture of methylene chloride and ethanol. HPLC analysis (chiralcel OD, 
[4.6 mm, 250 mm] 98.5% hexane/1.5% isopropanol, 35°C, 1 ml/min. Ej retention time 11.5 min; E 2 retention time 
15.8 min) showed it to be approximately a 35:1 mixture of enantiomers. 

20 

EXAMPLE 84 

1 '-f2[K2-amino-2-methyH -oxopropyl)amino]5- (phenyl- 1 -oxopentyl1-2,3-dihydrospirof 1 H-indene-1 ,4'-piperidinel- 
3-carboxylic acid ethyl ester hydrochloride Diastereomer 2 

25 

[0178] 

Step A : 1 '-[2ff 1 ,1 -dimethyl ethoxy)cart)onvl]amino-5-phenvl-1 -oxopentvl1-2.3-dihvdrospiroM H-indene-1 .4'-ptperid- 
inel-3-carboxylic acid ethyl ester Enantiomer 2 

30 The title compound from Example 83 C, Step B (289 mg, 0.80 mmol) was stirred for 1 h in a mixture of methylene 

chloride and TFA (1:1). The solution was then concentrated and azeotroped from toluene (3 x 10 ml). A portion 
of the residue (268.5 mg, 0.72 mmol) was reacted with the intermediate prepared in Example 73, Step 8, (285.7 
mg, 756 mmol), EDC (178.7 mg, 0.936 mmol), HOBT (126.6 mg, 0.936 mmol), and NMM (0.079 ml, 0.72 mmol) 
in methylene chloride according to the procedure used for Example 1 , Step A to provide the title compound (1 96.2 

35 mg, 0.36 mmol). 

Step B : ^-re-fKI.I-dimethvlethoxvtearbon 

dihvdrospiro-[1 H-indene-1 .4'-piperidine1-3-carboxvlic acid ethyl ester 

The title compound from Step A (155 mg, 0.29 mmol) was treated with TFA as in Step A and the residue was 
40 reacted with BOC-cc-methyl alanine (73.5 mg, 0.377 mmol), EDC (72.0 mg, 0.377 mmol), HOBT (53 mg, 0.377 

mmol), NMM (0.032 ml, 0.290 mmol) according to the procedure used for Example 1 , Step A. Flash chromatography 
provided the title compound (112 mg, 0.18 mmol). 

Step C : 1 W2rf(2-amino-2-methyl-1 -oxopropyhaminolS- (phenyl -1 -oxopentyl1-2,3-dihydrospirof1 H-indene-1 ,4'-pip- 
45 eridinel-3-carboxvhc acid ethyl ester hydrochloride Diastereomer 2 

The title compound from Step B (100 mg, 0.16 mmol) was stirred in 4 N HCI/dioxane for 1.5 h. The solution 
was concentrated and azeotroped from toluene. After drying under high vacuum the title compound (84 6 mg, 
0. 1 59 mmol) was obtained as a white solid. 

1 HNMR (400 MHz, CD 3 OD): 7.36 (dd, 1 H), 7.2B-7.02 (m, 8 H), 4.89-4.80 (m, 1 H), 4.49-4.45 (m, 1 H), 4.24-4.01 
so (m, 3 H), 3.93-3.81 (m, 1 H), 3.26-3.22 (m, 1H), 2.91-2.85 (m, 1 H), 2.71-2.63 (m, 2 H), 2.46-2.38 (m, 2 H), 2.02 

(dt, 1 H), 1.82-1.64 (m, 5 H), 1.62 + 1.60 (s, 6 H total), 1.55-1.48 (m, 2 H), 1.30 (t, 3 H). 
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EXAMPLE 85 



1M2-fl(2-amino-2-me1hyM<»copropvl)am^^^ 
3-carboxvlic acid ethyl ester hydrochloride Diastereomer 1 



Step A : 2, 3-dihydrospirof 1 H-indene-1 ,4'-piperidine1 -3-carboxvlic acid ethyl ester hydrochloride 

The intermediate obtained in Example 83D, Step B (780 mg, 2.17 mmol) was stirred in 4 N HCI/dioxane until 
TLC analysis showed that the starting material was consumed The solution was concentrated and the residue 
was azeotroped from toluene to give a white solid (561.2 mg, 2.15 mmol). 

Step B : VJ2J1 ,1-dimethvlethoxv)carbonvllamino-5^ 
inel-3-carboxvlic acid ethyl ester 

A portion ot the intermediate obtained in Step A (222 mg, 0.752 mmol) was reacted with (2R)-2-[(1,1 -dimeth- 
yl ethoxyjcarbony I] -amino-5-ph any l-pentanoic acid (Example 73, Step B) (312 mg, 0.827 mmol), EDC (215 mg, 
1 . 1 mmol), HOBT (1 59 mg, 1 . 1 mmol) and NMM (0.082 ml, 0.752 mmol) according to the procedure used in Example 
1 , Step A. The title compound (21 7 mg, 0.399 mmol) was obtained as a white foamy solid after flash chromatog- 
raphy. 

Step C : 1'[2-[f2-f[(1 ,1-dimethvlethoxv)carbonvnamino1-2-methvl-1 -oxopropvllamino1-5-phenvl-1 -oxopentvll- 
2,3-dihydrospiro-f 1 H-indene-1 ,4'-piperidine]-3-carboxylic acid ethyl ester 

The title compound (200 mg, 0.374) from Step B was treated with 4 N HCI/dioxane as in Step A. The residue 
was then reacted with BOC-ct-methy [alanine (95 mg, 0.468 mmol), EDC (107 mg, 0.561 mmol), HOBT (76 mg, 
0.561 mmol) and NMM (0.41 ml, 0.374 mmol) according to the procedure described for Example 1, Step A. The 
title compound (174 mg, 0.281 mmol) was obtained after flash chromatography. 

Step D : 1 W2-ff(2-amino-2-methyl-1 -oxopropyl)amino15-(phenvl-1 -oxopentvl1-2.3-dihvdrospiro[1 H-indene-1 .4'- 
piperidinel-3-carboxylic acid ethyl ester hydrochloride Diastereomer 1 

The title compound (167 mg, 0.269 mmol) from Step C was reacted as in Example 84, Step C to give the title 
compound (146.3 mg, 0.263 mmol) as a white solid. 

1 HNMR (400 MHz, CD 3 OD): 7.35 (d, 1 H), 7.27-7.10 (m, 7.5 H), 7.01 (d, .5 H), 4.52-4.48 (m, 1 H), 4.32-4.11 (m, 
3 H), 3.88-3.84 (m, 1 H), 3.26-3.23 (m, 1 H), 2.90-2.84 (m, 1 H), 2.75-2.60 (m, 2 H), 2.45-2.38 (m, 2 H), 1.88-1.48 
(m, 8 H), 1.61 + 1.59 (s, 6 H total), 1.31-1.27 (m, 3 H). FAB-MS: 520 (M + 1). 

EXAMPLE 86 

r-r2-(RH(2-amino-2-methvl-1-oxoprop 

piperidinel-3-carboxylic acid ethyl ester hydrochloride Diastereomer 1 



Step A : 1 'f2-f|(1 ,1 >dimethvlethoxv)carbonyl1amino1-3-indol-3-vl)-1 -oxopropvl1-2,3-dihydrospirof 1 H-indene-1 ,4'- 
piperidinel-3-carboxylic acid ethyl ester 

The intermediate prepared in Example 85, Step A (235 mg, 0.796 mmol) was reacted with Boc-D-Trp (290 
mg, 0 955 mmol), EDC (228 mg, 1.20 mmol), HOBT (162 mg, 1.20 mmol), and NMM (0.87 ml, 0 796 mmol) in 
methylene chloride according to the procedure described in Example 1, Step A. Flash chromatography (silica gel, 
hexane/ethyl acetate 1:1) gave the title compound (287 mg, 0 525 mmol). 

Step B : 1 W2fR Wf2-[f (1 , 1 -dimethvlethoxv)carbonvllamino1-2-methyl-l -oxopropvl1amino-3-indole-3-vl-1 -oxop ro- 
py 11-2,3-dihydrospirofl H-indene-1 .^-piperidinel-S^ acid ethyl ester 

The title compound (198 mg, 0.31 mmol) was prepared from the intermediate obtained in Step A (280 mg, 
0.51 3 mmol) and BOC-a-methylalanine (1 30 mg, 0.641 mmol) according to the procedure described in Example 
85, Step C. 

Step C: 1 W2-(RH(2-amino-2-methyH -oxopropyl)amino1-3-(indol-3-vl)-1 -oxopropvl)l-2,3-dihvdrospiro|1 H-m- 
dene-M'-piperidinel-S-carboxvlic acid ethyl ester hydrochloride Diastereomer 1 

The title compound (146 mg, 0.231 mmol) from Step B was reacted as in Example 84, Step C to give the title 
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compound (121.7 mg, 0.215 mmol) as a white solid. 
FAB-MS : 531 (m+1). 

EXAMPLE 87 

5 

1M2-f[(2-amino-2-methy)-1<)xopfopvte 

3-carboxylic acid ethyl ester hydrochloride Diastereomer 2 

[0181] 

10 

Step A : 2,3-dihydrospirof 1 H-indene-1 ,4'-piperidine1-3-carboxylic acid ethyl ester hydrochloride 

The intermediate obtained in Example 83E, Step B (623 mg, 1.73 mmol) was stirred in 4 N HCl/dioxane until 
TLC analysis showed that the starting material was consumed. The solution was concentrated and the residue 
was azeotroped from toluene to give a white solid (481 mg, 1 .63 mmol). 

15 

Step B : 1 'f2-f[(1 . 1 >d)methvlethoxv)carbonvl1amino1-3-indol-3-vn-1 -oxopropvl1-2,3-dihvdrospirori H-indene-1 .4'- 
piperidinel-3-carboxylic acid ethyl ester 

A portion of the intermediate obtained in Step A (240.4 mg, 0.B15 mmol) was reacted with Boc-O-Trp (297 
mg, 0.978 mmol), EDC (233 mg, 1.22 mmol), HOBT (177 mg, 1.22 mmol), and NMM (089 ml, 0,815 mmol) ac- 
& cording to the procedure described in Example 1 Step A. The title compound (268 mg, 0.425 mmol) was obtained 

after flash chromatography. 

Step C: 1 W2(RHf 2-ff (1 , 1 <Jimemylethoxv)carbonvnamino1-2-methyl-1 -oxopropyl1amino-3-indole-3-vl-1 -oxopro- 
pyll^.S-dihydrospiioflH-indeneO.^^iperidineVS^arboxylic acid ethyl ester 
2S The intermediate from Step B (250 mg, 0.458 mmol) was treated with 4 N HCI as in Example 85, Step A. The 

residue was reacted with BOC-ot-methylalanine (116.2 mg, 0.572 mmol), EDC (131 mg. 0.68 mmol), HOBT (99 
mg, 0.68 mmol) and NMM (050 ml, 0.57 mmol) according to the procedure described for Example 1 , Step A. The 
title compound (217 mg, 0.34 mmol) was obtained as a white solid after flash chromatography. 

30 Step D : 1 '■f2-f|2-amino>2-methylO -oxopropvl)amino1-5-(phenyl-1 -oxopentvn-2,3-dihvdrospiro[ 1 H-indene-1 ,4'-pip- 

eridinel-3-carboxylic acid ethyl ester hydrochloride Diastereomer 2 

The intermediate obtained from Step C (207 mg, 0.32 mmol) was reacted as in Example 84, Step C to give 
the title compound (173 mg, 0.30 mmol) as a white solid. 

1 HNMR (400 MHz, CD 3 OD, 2:1 mixture of conformers ): 7.61 (d, 2/3 H), 7.54 (d, 1/3 H), 7.40-7.01 (m, 7 1/3 H), 
35 6.65 (d, 2/3 H), 5.28-5.22 (m,1 H), 4.39-4.32 (m, 1 H), 4 18-4.13 (m,2 H), 4.06 ft 1/3^,3.95 0,2/3^, 3.78-3.70 

(m, 1 H), 3.20-3.17 (m, 4/3 H), 3.03 (dt, 2/3 H), 2.66-2.55 (m, 1 H), 2.22-2.10 (m, 2 H), 1.85 (dt, 1/3 H), 1.61 +1.60 
+ 1.50 (s, 6 H total), 1.45-1.38 (m, 5/3 H), 1.28-1 22 (m, 3 H), 1 .05 (dt, 2/3 H), 0.85 (dd, 2/3 H), 0.1 (dt, 2/3 H). 

EXAMPLE 88 

40 

n2-(RH(2-amino-2-methyM-oxoprop^ 

piperidinel-3-carboxylic acid ethyl ester hydrochloride Diastereomer 1 
[0182] 

4S 

Step A - VJ2J[fj .1-dimethvlethoxv)carbonvl1amino-3-(phenvlmethoxv)-1-oxopropvn-2.3-dihvdrospiroriH-indene- 
1 ,4'-piperidinel-3-carboxylic acid ethyl ester 

A portion of the intermediate prepared in Example 85, Step A (161.9 mg, 0.549 mmol) was reacted with Boc- 
D-O-BenSer (202 mg, 0.0.686 mmol), EDC (157 mg, 0.823 mmol), HOBT (119 mg, 0.82 mmol), and NMM (0.60 
50 ml, 0.549 mmol) in methylene chloride according to the procedure described in Example 1 , Step A. Flash chro- 

matography (silica gel, hexane/ethyl acetate 2:1) gave the title compound (168.6 mg, 0.316 mmol). 

Step B: Vf2(RHf2-[-f1,1 dimethvlethoxv)carbonyllamino)-2-m ethyl- 1 -oxopropvl)aminol-2-phen vlmethoxyethyll- 
2, 3-dihydrospiro|1 H-indene-1 ,4'-piperidine1-3-carboxylic acid ethyl ester 
55 The intermediate from Step A (161 mg, 0.30 mmol) was treated with 4 N HCI as in Example 85, Step A. The 

residue was reacted with BOC-a-methylalanine (76 mg. 0.375 mmol), EDC (85.9 mg. 0.45 mmol), HOBT (60.7 
mg, 0.45 mmol) and NMM (00.033 ml, 0.30 mmol) according to the procedure described for Example 1, Step A. 
The title compound (123 mg, 0.20 mmol) was obtained as a white solid after flash chromatography. 
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Step C " 1 'f2"(R)-f(2-amino-2-methvl-1-oxopropyl)amino1-3-(phenvlmethoxv)-1 -oxopropvl1-2,3-dihvdrospirof1 H-in- 
dene-1, ^-piperidmel-S-carboxvlic acid ethyl ester hydrochloride Diastereomer 1 

The intermediate obtained from StepB (108 mg, 0.178 mmol) was reacted as in Example 84, Step C to give 
the title compound (89.7 mg, 0.1 65 mmol) as a white solid. 

'HNMR (400 MHz, CD 3 OD): 7.40-7.12 (m, 8 5 H), 6.85-6.80 (m, 0.5 H), 5.25-5.13 (m, 1 H), 4.61-4.48 (m, 2.5 H), 
4.26-4.03 (m, 3.5 H), 3.82-3.70 (2 H), 3.42-3 25 (m 1 H), 2.95-2.80 (m, 1 H), 2.48-2.36 (m, 2 H), 1.90-1.50 (m, 10 
H), 1.30 (t, 3 H). 

EXAMPLE 89 

1M2-(RH(2-amino-2-methvl-1-oxopropy^ 

piperidinel-3-carboxylic acid ethyl ester hydrochloride Diastereomer 2 
[0183] 

Step A : lW2-fr(1,1<)imethvlethoxv)carbon 
1 .^-piperidinel-S-carboxylic acid ethyl ester 

A portion of the intermediate obtained in Example 87, Step A, (240.4 mg, 0.815 mmol) was reacted with Boc- 
D-O-BenSer (240 mg, 1.0 mmol), EDC (233 mg, 1.22 mmol), HOBT (177 mg, 1.22 mmol), and NMM (0.89 ml, 
0.815 mmol) according to the procedure described in Example 1 Step A. The title compound (335 mg, 0.62 mmol) 
was obtained after flash chromatography. 

Step B: 1 '-f2(RH2-[-f 1 , 1 -dimethylethoxy)carbonvl]amino)-2-methvl-1 -oxopropvl)amino]'2-phenylmethoxvethvn- 
2,3-dihvdrospirof1H-indene-1,4 , "Piperidinel-3-carboxylic acid ethyl ester 

The intermediate from Step A (297 mg, 0.55 mmol) was treated with 4 N HCI as in Example 85, Step A. The 
residue was reacted with BOC-a-methylalanine (141 mg, 0.69 mmol), EDC (159 mg. 0.833 mmol), HOBT (120 
mg, 0.833 mmol) and NMM (0.60 ml, 0.55 mmol) according to the procedure described for Example 1, Step A. 
The title compound (272.8 mg, 0.449 mmol) was obtained as a white solid after flash chromatography (silica gel, 
methylene chloride/ethyl acetate 4:1). 

Step C: 1 W2-(RM(2-amino-2-methvl-1 -oxopropvnamino1-3-(phenylmethoxv)-1 -oxopropyl1-2 t 3-dihvdrospirof 1 H- 
indene-1,4'-piperidine1-3-carboxvlic acid ethyl ester hydrochloride Diastereomer 2 

The intermediate obtained from Step B (206 mg, 0.339 mmol) was reacted as in Example 84, Step C to give 
the title compound (176.7 mg, 0.325 mmol) as a white solid. 

1 HNMR (400 MHz, CD 3 OD): 7.40-7.10 (m, 8H), 6.88-6.84 (m, 1/2 H), 5.17 (t, 1 H), 4.57-4.47 (m, 2 H), 3.78-3.71 
(m, 2 H), 2.95-2.85 (m, 1H), 2.51-2.40 (m, 2 H), 2.09 (dt, 1/2 H), 1.80-1.45 (m.5/2 H), 1.62 + 1.58 + 1.52 (s, 6 H 
total), 1.31-1.26 (m, 3 H). FAB-MS 522 (M+1). 

EXAMPLE 90 

1 '-[2-ff 2-amino-2-methyl-1 -oxopropv0aminol5-phenyl-1 -oxopentvl1-2,3-dihvdrospiron H-indene 1 ,4'-piperidine- 
3-carboxylic benzyl ester hdyrochloride Diastereomer 1 

[0184] 

Step A : 1 '-[(1 .1 -dimethvlethoxv)carbonvll-2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidine1-3-carboxvlic acid benzyl es- 
ter " ' ' 

The title compound from Example83D, Step A, (945 mg. 2.83 mmol) was coupled to benzyl alcohol (0.45 ml, 
4.25 mmol) in methylene chloride according to the procedure described in Example 83D, Step B. The title com- 
pound (993 mg, 2.34 mmol) was obtained after flash chromatography (silica gel, hexane/ethyl acetate 7:1). 

Step B : 1 '-f 2-ff (1 . 1 <iimethvlethoxvlcarbonvl1amino1-5-phenvl-1 -oxopentvl1-2,3-dihydrospiroM H-indene-1 .4'-pipe- 
ridtne1-3<arboxylic acid benzyl ester 

The intermediate obtained from Step A (380 mg, 0 899 mmol) was reacted with the compound prepared in 
Example 73. Step B, (338 mg. 0.899 mmol), EDC (255 mg, 1.34 mmol), HOBT (189 mg, 1.34 mmol) and NMM 
(0.98 ml, 0.899 mmol) according to the procedure used in Expample 1, Step A. Flash chromatography (silica gel, 
hexane/ethyl acetate 4:1) gave the title compound (319 mg, 0.535 mmol). 
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Step C - 1 '-[2-f [241(1 , 1 -dimethylethoxv)caroonvl1amino1-2-methyl-1 -oxopropyllaminol-S-phenvM -oxopentyll- 
2,3-dihvdro-n H-indene-1 ,4'-piperidine1-3-carboxylic acid benzyl ester 

The intermediate from Step B (321 mg, 0.54 mmol) was treated with 4 N HCt as in Example 85, Step A. The 
residue was reacted with BOC-d-methylalanine (137 mg, 0.67 mmol), EDC~(154 mg. 0.81 mmol), HOBT (114 mg, 
5 0.81 mmol) and NMM (0.60 ml, 0.54 mmol) according to the procedure described for Example 1 , Step A. The title 

compound (315 mg, 0.46 mmol) was obtained as a white solid after flash chromatography (silica gel, methylene 
chloride/ethyl acetate 4: 1 ). 

Step D : 1 '-f 2-f f2-amino-2-methyl-1 oxopropvl|amino15 -phony 1-1 -oxopentvn-2.3-dihydrospirof 1 H-indene 1 .^-pipe- 
to ridine-3-carboxvlic benzyl ester hdyrochloride Diastereomer 1 

The intermediate obtained from Step C (241 mg, 0.35 mmol) was reacted as in Example 84, Step C to give 
the title compound (201 mg, 0.328 mmol) as a white solid. 

THNMR (400 MHz, CDCL 3 ): 9.0-8.8 (m, 2 H), 7.85-7.78 (m, 1/2 H), 7.60-7.50 (m, 1/2 H), 7.40-7.08 (m, 13 1/2 H), 
6.92 (d, 1/2 H), 5.15 (dd, 2 H), 4.95-4.85 (m, 1 H), 4.57-4.40 (m, 1 H), 4.11-4.07 (m, 1 H), 3.77-3.67 (m, 1 H), 
is 3.25-2.90 (m, 2 H). 2.80-2.55 (m, 2 H), 2.48-2.25 (m, 2 H), 1.90-1.40 (m, 10 H). 

EXAMPLE 91 

1 > -f-2-f[-2-amino-2-methvl-1-oxopropvnamino]-5-phenvl-1-oxopenWI1-2,3-dihydrospirof1H-ind 
20 3-carboxylic acid hydrochloride Diastereomer 1 . 

[0185] To a suspention of Pd/C (25 mg, 10 %) in ethanol (3.0 ml ) was added the title compound from Example 90, 
Step D (147 mg, 0.24 mmol) the reaction mixture was purged with hydrogen and then stirred under a hydrogen filled 
balloon for 2 h. The mixture was filtered through celite and concentrated to give the title compound (119 mg, 0.22 mmol) 
2S as a white solid. 

1 HNMR (400 MHz, CD 3 OD): 7.40 (d, 1 H), 7.28-7.10 (m, 7 1/2 H), 7.02 (d, 2/3 H), 4.53-4.45 (m, 1 H), 4.12 (m 1 H), 
3.85 (m, 1 H), 3.30-3.25 (m, 1 H). 2.94-2.82 (m, 1 H), 2.75-2.65 (m, 2 H), 2.45-2.35 (m, 2 H), 1.90-1.52 (m, 14 H). 

EXAMPLE 92 

30 

1 , -f2-[f2-amino-2-methyl-1 -oxopropvnamino15-phenyl-1 -oxopentyl1-2,3-dihydrospirof 1 H-indene 1 ,4'-piperidine-3-car- 
boxylic benzyl ester hydrochloride Diastereomer 2 

[0186] 

Step A : 1 '-[(1 , 1 -dimethylethoxy)carbonvl1-2,3-dihydrospirof 1 H-indene-1 .^-piperidinel-S-carboxylic acid benzyl es- 
ter 

The title compound from Example 83 E, Step B (935 mg, 2.8 mmol) was coupled to benzyl alcohol (0.60 ml, 
5.6 mmol) in methylene chloride according to the procedure described in Example 83D, Step B. The title compound 
( 1 .0 g, 2.4 mmol) was obtained after flash chromatography (silica gel, hexane/ethyl acetate 7:1). 

Step B : 1 '-f2-ff(1 ,1-dimethylethoxvlcarbonyl1amino1-5-phenyl-1 -oxopentvl1-2,3-dihvdrospirof1 H-indene-1 ,4'-pipe- 
ridinel-3-carboxylic acid benzyl ester 

The intermediate from Step A (368 mg, 0.87 mmol) was treated with 4 N HCI as in Example 85, Step A. The 
residue was reacted with the compound prepared in Example 73, Step B (327.6 mg, 0.869 mmol), EDC (248.9 
mg. 1 .3 mmol), HOBT (183.3 mg, 1 .3 mmol) and NMM (0.95 ml, 0 87 mmol) according to the procedure described 
for Example 1 , Step A. The title compound (323 mg, 0.54 mmol) was obtained as a white solid after flash chroma- 
tography. 

Step C : 1'-[2-f|2-f|(1 ,1-dimethylethoxv)carbony 11am ino1-2-methyl-1 -oxopropyllam inol-5-pheny 1-1 -oxopentvll- 
2 t 3-dihvdro-f1H-indene-1,4 , -piperidine1-3-carboxylic acid benzyl ester 

The intermediate from Step B (311 mg, 0.521 mmol) was treated with 4 N HCI as in Example 85, Step A. The 
residue was reacted with BOC-a-methylalanine (132 mg, 0.65 mmol), EDC (149 mg, 782 mmol), HOBT (110 mg, 
0.78 mmol) and NMM (0.57 ml, 0.52 mmol) according to the procedure described for Example 1 , Step A. The title 
compound (239 mg, 0.35 mmol) was obtained as a white solid after flash chromatography. 

Step D : 1 'f2-[f2-amino-2 -methyl- 1 -oxopropyl]aminol-5-phenvl-1 -oxopen1vll-2,3-dihydrospirof 1 H-indene1 t 4'-pipe- 
ridine-3-carboxvlic benzyl ester hydrochloride Diastereomer 2 
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The intermediate obtained from Step C (201 mg, 0.297 mmol) was reacted as in Example 84, Step C to give 
the title compound (162 mg, 0.265 mmol) as a white solid. 

1 HNMR (400 MHz, CDCL 3 ): 8.9-8.80 (nrv 2 H), 7 75-7 70 (m, 1/2 H), 7.60-7.55 (m, 1/2 H), 7.38-7.05 (m, 13 1/2 
H), 6.93 (d, 1/2 H), 5720-5.14 (m, 2 H), 4. 4.93-4.84 (m, 1 H), 4.51-4.41 (m, 1 H), 4.15-4.00 (m, 1 H), 3.80-3.65 (m, 
5 1 H), 3.20-2.99 (m, 1 H), 2.75-2.55 (m, 2 H), 2 45-2.25 (m, 1 H), 2.35-2.21 (m, 1 H), 2.0-1 .60 (m, 12 1/2 H). 1.50-1.35 

(m. 3/2). 

EXAMPLE 93 

io 1 W-2-ff -2-amino-2-methvl-1 -oxopropyllaminot-5-phenvl-1 -oxopentvll-2.3-dihydrospiroH H-indene-1 ,4'-piperidine1- 
3-carboxylic acid hydrochloride Diastereomer 2. 

[0187] To a suspension of Pd/C (25 mg, 10 %) in ethanol (3.0 ml ) was added the title compound from Example 92, 
Step D (138 mg, 0.225 mmol) the reaction mixture was purged with hydrogen and then stirred under a hydrogen filled 
is balloon for 2 h. The mixture was filtered through celite and concentrated to give the title compound (110.6 mg, 0.21 
mmol) as a white solid. 

1 HNMR (400 MHz, CD 3 OD): 7.40-7.39 (m, 1 H), 7.28-7.01 (m,8 H), 4.49-4.45 (m,1 H), 4.13-4.07 (m f 1 H), 3.92-3.80 
(m. 1 H), 3.33-3 21 (m, 1 H), 3.01 -2.83 (m, 4/3 H), 2.75-2.60 (m, 5/3 H), 2.49-2.38 (m, 5/3 H), 2.02 (dt, 1/3 H), 1 .76-1 .30 
(m, 15 H). 

20 

EXAMPLE 94 

142(RH[(2-amino-2-methyM-oxopropvl)aminoV^^ 
ridine1-3,3-dicarboxvlic acid diethyl ester hydrochloride 

25 

[0188] 

Step A : 1 -'[(1 ,1 -dimethylethoxv)carbonvll-2.3-dihvdrospiroyi H-indene-1 .4'-piperidine1-3,3-dicarboxvlic aciddiethvl 
ester 

30 A sample of the title compound from Example 83B, Step A, was hydrogenated over Pd/C in EtOH. The catalyst 

was removed and the solvent was evaporated. 

To a solution of the residue (750 mg, 2.08 mmol) in THF at 0°C was added a solution of potassium bis(trimeth- 

ylsilyl)amide (4.5 ml, 2.28 mmol) and the reaction mixture was stirred for 1 .5 h. Ethyl chloroformate (2.28 mmol) 

was added and the mixture was strirred for 3 h. The reaction was quenched with 1 N HCL and extracted with ethyl 
35 acetate (3 x 1 vol). The combined organic layers were washed with saturated sodium chloride and dried over 

magnesium sulfate. Filteration followed by concentration provided the title compound (789 mg, 1 .83 mmol). 

Step B : 1 '-f2(RHf 2-f f( 1 , 1 <timethvlethoxv)carbonvl1amino1-2-methyl-1 -oxopropvll-2,3-dihvdrospirof 1 H-indene- 
M'-piperidinel-^S-dicarboxylic acid diethyl ester 
40 The intermediate from Step A (1 30 mg, 0.301 mmol) was treated with 4 N HCI as in Example 85, Step A. The 

residue was reacted with the intermediate from Example 4, Step D (128.7 mg, 0.45 mmol), EDC (86 mg. 0.451 
mmol), HOBT (65 mg, 0.451 mmol) and NMM (0.036 ml, 0.331 mmol) according to the procedure described for 
Example 1, Step A. The title compound (114 mg, 0.162 mmol) was obtained as a white solid after flash 
chromatography . 

45 

Step C : V-f2(R)-ff(1 .1-dimethylethoxv)carbonvl1amino]-2-methvl-1-oxopropvllamino]-3-indole-3-vn-1-oxopropvn- 
2,3-dihydrospirof1 H-indene-1, 4'-piperidine1-3,3-dicarboxylic acid diethyl ester hydrochloride 

The intermediate obtained from Step B (101 mg, 0 143 mmol) was reacted as in Example 84, Step C to give 
the title compound (84.8 mg, 0.132 mmol) as a white solid. 
50 1HNMR (400 MHz, CD 3 OD mixture of conformers): 7.62 (d, 2/3 H), 7.54 (d, 1/3 H), 7.45-7.01 (m, 7 1/3 H), 6.63 

(d, 2/3 H), 5.26-5.22 (m,2/3 H), 5.20-5.16 (m, 1/3 H), 4.38-4.37 (m, 1 H), 4.20-4.10 (m, 3 H), 3.77-3.73 (m, 1 H), 
3 30-3.15 (m), 3 05-3.00 (m), 2 69-2.50 (m), 1.62 + 1.50 (s, 6 H total), 1.30-1.15 (m, 6 H), 1.00-0.87 (m, ), 0.12 
(dt, 2/3 H). FAB-MS 603 (M+1). 



86 



EP 0 662 481 B1 



EXAMPLE 95 

N-f 1 (R)f[3-(pvridin-2-vl)spiro[ 1 H-indene-1 ,4'-piperidineH '-vncarbonyl-4-phenvlbvtvn"2-anninO'2-methvipfopanamide 
hydrochloride 

5 

[0189] 

Step A : 3-(pyridin-2-yl)spirof1 H-indene-1, 4 , -piperidinel-1 '-carboxylic acid 1,1-dimethylethvl ester 

To a solution of the intermediate obtained from Example 80, Step A (502 mg, 1.15 mmol) and 2-trimethyl 
10 stannyl pyridine (332 mg, 1 .38 mmol) in toluene (10 ml) was added triphenylphosphine (30.3 mg, 0.115 mmol) and 

tetrakis(triphenylphosphine)palladium (132 mg, 0.114 mmol). The reaction was refluxed for 12 h, cooled to room 
temperature and diluted with ethyl acetate and water. The aqueous layer was extracted with ethyl acetate and the 
combined organic layers were dried over anhydrous sodium sulfate, filtered and concentrated. Flash chromatog- 
raphy of the residue (silica gel, hexane/ethyl acetate 4:1) gave the title compound (128 mg. 0.353 mmol). 

Step B : f1-lf3-(pvridin-2-vl)spiro[1 H-indene-1, 4'-piperid^ acid 
1 ,1 -dimethylethyl ester 

The intermediate from Step A (120 mg, 0.331 mmol) was treated with 4 N HCI as in Example 85, Step A. The 
residue was reacted with the compound prepared in Example 73, Step B (97 mg, 0.33 mmol), EDC (94.7 mg. 
20 0.496 mmol), HOBT (67 mg, 0.49 mmol) and NMM (0.076 ml, 0.66 mmol) according to the procedure described 

for Example 1, Step A. The title compound (123 mg, 0.23 mmol) was obtained as a white solid after flash 
chromatography . 

Step C : N-f(RHf3-PVridin-2-yl)spiro[1H^ 
25 ethoxv)-carbonyl]amino1-2-methvlpropanamtde 

The intermediate from Step B (120 mg, 0.223 mmol) was treated with 4 N HCI as in Example 82, Step A. The 
residue was reacted with Boc-a-methylalanine (54 mg, 0.267 mmol), EDC (64 mg. 0.335 mmol), HOBT (47 mg, 
0.335 mmol) and NMM (0.51 ml, 0.467 mmol) according to the procedure described for Example 1 , Step A. The 
title compound (108 mg, 0.17 mmol) was obtained as a white solid after flash chromatography. 

30 

Step D : N-f 1 (R)n3-(pvridin-2-vl)spirol 1 H-indene-1 ,4'-piperidine]-1 '-vl1carbonyl-4-phenvlbvtvl1-2-amino-2-methvl" 
propanamide hydrochloride 

The intermediate obtained from Step C (103 mg, 0.16 mmol) was reacted as in Example 84, Step C to give 
the title compound (83.1 mg, 0.1 5 mmol) as a white solid. 1 HNMR (400 MHz, CD 3 OD): 8.99-8.91 (m, 1 H), 8.77-8.73 
3S (m, 1 H), 8.41 (d, 1 H), 8.13-8.10 (m, 1 H), 7.86(d, 1 H), 7.61-7.10 (m, 9 H), 4.65-4.60 (m, 1 H), 4.14-4.02 (m, 1 

H), 3.73-3.52 (m, 2 H), 3.22-3.15 (m, 1 H), 2.75-2.62 (m, 2 H), 2.45-2.36 (m, 1 H), 2.22-1.44 (m, 13 H). FAB-MS 
523 (M+1). 

EXAMPLE 96 

40 

N-f1(R)-ff1 t 2 l 3 l 5.6,7 l 2\3 , -octahvdrospirof4H-a2epine-4 l 1W1Hlinden1-1-vl|car^^^ 
dimethyl ethoxy)carbonyll-amino-2-methvlpropanamide 

[0190] 

45 

Step A - ^.S'-dihydr^^-ethylenedioxyspirofcvctohexane-l ,T-f 1 Hlindenel 

To a solution of indene (0.84 g, 7.3 mmol) in THF at 0°C was added lithium bis(trimethylsilyl)amide (14.6 ml, 
1 4.6 mmol). After 30 minutes ol stirring the anion was cannulated into a solution of 1 ,5-diiodo-3-ethylenedioxypen- 
tane (2.79 g, 7.3 mmol) prepared as described in J. Am. Chem. Soc. 1990, 9001-9003). The reaction mixture was 
so stirred for 1 h and then warmed to room temperature over night. The reaction mixture was concentrated and purified 

by flash chromatography (silica gel, hexane/ethyl acetate 10:1) to give the title compound (1.2 g, 4.9 mmol). 

Step B : 2 , ,3 , -dihvdro-4oxospirofcyclohexane-1,1 , -[1Hlindene 

The title compound (1.2 g, 4.95 mmol) was dissolved in acetone (22 ml) and water (1 ml) and PPTS (0.37 g, 
55 1 .49 mmol were added. The mixture was heated to reflux until most of the starting material had been consumed 

by TLC. The mixture was cooled, concentrated, and 10 % sodium carbonate was added. The aqueous layer was 
extracted with ether. The ether extracts were dried over sodium sulfate, filtered, and concentrated. Flash chroma- 
tography (silica gel, hexanes/ether 5:1 ) gave the title compound (0.95 g, 4.8 mmol). 
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Step C : 1 t 2,3,5 l 6J,2\3 , ^ctahvdrospiro[4H-azepine-4,1 , 'f1H1'indene1-1>carboxvlic acid phenvlmethyl ester 

The intermediate obtained in Step B (1 00 mg, 0.5 mmol) was hydrogenated over Pd/C in methanol. The residue 
was then dissolved in chloroform and a solution of hydrazic acid (2 5 eq) was added followed by concentrated 
H 2 S0 4 . After stirring overnight the mixture was made basic with 50 % NaOH and the aqueous layer was extracted 

s with ethyl acetate. The organic layer was was dried over magnesium sulfate, ftlteered. and concentrated The 

crude product (56.3 mg, 0.26 mmol) was dissolved in THF and treated with LAH (0.497 ml, 1 M THF, 0.497 mmol). 
After stirring over night TLC analysis showed some starting material remained so the mixture was heated to reflux 
After 3 h there was still starting material present so another equivalent of LAH was added. After another hour the 
reaction was cooled and then quenched with 1 N KOH. The aqeous layer was extracted with ethyl acetate. The 

10 combined organic layers were dried over anhydrous sodium sulfate, filtered and concentrated to give a complex 

mixture of products (49.6 mg). Purification was not possible so the amine was protected by treatment with excess 
CBZCL and t riethy lam ine in methylene chloride Flash chromatograpy (silica gel , hexanes: ethyl acetate 3: 1 ) gave 
the title compound (25.3 mg, 0.075 mmol). 

is Step D : N-M (RMM ^^.S.ej.Z.S'-octahvdrospi^H-azepine^. 1 W1 H-indenH -vncarbonvl1-2-(indole'3-vl)ethvn> 

2-|f(1 ,1 -dimethylethoxy)carbonvl1amino»2>methvlpropanamide 

The intermediate obtained in Step C (21.3 mg, 0.063 mmol) was hydrogenated in ethanol over Pd/C. The 

residue obtained after filtration and concentration was reacted with the compound prepared in Example 4 Step D 

(20.6 mg, .053 mmol), EDC (13.9 mg, 0.073 mmol), and HOBT (9.8 mg, 0.073 mmol) according to the procedure 
20 described in Example 1 , Step A. Flash chromatography (silica gel, methylene chloride:ethyl acetate 3:1 ) gave the 

title compound (18.2 mg, 0.31 mmol). 

Step E : N-KRHM .2,3,5,6 J.g-S'o^ 
2-amino-2-methylpropanamide hdyrochloride 
2S The intermediate obtained in Step D (15.3 mg, 0.026 mmol) was treated with 4 N HCUdbxane according to 

the procedure described in Example 84 .Step C. The title compound (11.9 mg, 0.023 mmol) was obtained as a 
white solid. 
FAB -MS 473 (M+1). 

30 EXAMPLE 97 

N41(RHf3-ff(methanesuffonvl)am 

3-yl)ethvl1-2-amino-2-methylpropananmidB trifluoroacetic acid salt 
35 [0191] 

Step A : 3-ff (methanesulfonvl)aminoIcarbonvl1-2,3-dihydrospiro-f 1 H-indene-1 ,4'-piperidineKI '-carboxylic acid 
1 .1 -dimethylethyl ester 

To a solution of the title compound from Example 83B, Step B (335 mg, 1 .02 mmol), in THF (4 ml) and OMF 
40 (0.05 ml) at 0°C was added sodium hydride (33.6 mg, 1.12 mmol) and the mixture was stirred for 30 minutes. 

Oxalyl chloride (0.75 ml of 2N, 150 mmol) was added to the mixture and stirred for 1 hour. The mixture was con- 
centrated and the residue was suspended in THF. To a solution of methanesulfonamide (194 mg, 1.12 mmol) in 
THF was added n-butyl lithium (0.63 ml, 1 .27 mmol) the mixture was stirred for 10 minutes. The acid chloride/THF 
suspentton was then cannulated into the sulfonamide anion and the mixture was stirred over night. The reaction 
45 was quenched with 1 N HCI and extracted with ethyl acetate (3 x 1 vol). The ethyl acetate layer was washed with 

saturated sodium chloride, dried over anhydrous magnesium sulfate, filtered and concentrated. Purification by 
MPLC (LH^ column, methanol) provided the title compound (242 mg, 0.586 mmol). 

Step B : S-lfmethanesulfonvnaminolcarbonvll-flH'indene-l.^-piperidineir -carboxylic acid 1.1-dimethylethvlester 
so The title compound from Step A (238 mg, 058 mmol) was added to a suspension of Pd / C (40 mg ), purged 

with hydrogen and stirred under a hydrogen balloon for 3 h. The mixture was filtered through celite and concentrated 
to give the title compound (231 mg, 0.586 mol). 

Step C : N-f1(RV[[3-||(methanesulfonvl)aminolcarbonvll-2,3-dihydrospiroM H-indene-1, 4'-piperidinl-r-vllcarbon- 
ss vl)'2-(indole-3-yl)ethvn'24f(1.1-dimethvlethoxv)carbonvn-aminol-2-methvlpropanamide 

A portion of the title compound from Step B (87 mg, 0.213 mmol) was stirred in a 1 :1 mixture of TFA/methylene 
chloride for 1 h and then concentrated and azeotoped from toluene (3x5 ml). The residue was dissolved in 
methylene chloride and treated with EDC ( 162 mg, 85 mmol), HOBT (114 mg, 0.85 mmol), NMM (0.62 ml, mmol) 
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and the compound prepared in Example 4, Step D (220 mg, 0 56 mmol), according to the procedure described for 
Example 1 , Step A except that the reaction was worked up with 1 N HCI instead ot with saturated sodium bicarbo- 
nate. Purification by MPLC (LHgo column,, methanol) gave the title compound (119 mg, 0.17 mmol). 

5 Step P : N-[1(RHf3-lf(methanesulfonvl)aminote^ 

yl1-2-(indole-3-vl)ethvl1-2-amino-2-methyfpropananmide trrfluoroacetic acid salt 

The title compound from Step C (51 .5 mg, 0.075 mmol) was dissolved in a 1:1 mixture of TFA and methylene 

chloride and stirred for 1.5 hours. The solution was concentrated and the residue was azeotroped from toluene. 

Purification by MPLC (LH20 column, methanol) gave the title compound (37.3 mg, 0.053 mol). 
10 iHNMR (400 MHz, CD 3 OD 2:1 conformers; 1:1 mixture of diastereomers): 7 64-7.61 (m), 7.54 (d). 7.44 (d, ), 

7.39-7.35 (m), 7.28-7.00 (m), 6.69-6.63 (m), 5.27-5.22 (m), 5.21-5.17 (m), 4.45-4.30 (m), 4.05-3.94 (m), 3.85-3.70 

(m),3.24 (s), 3.21 (s),3.06-2.97 (m), 2.66-2.57 (m), FAB - MS 580 (M+1). 

EXAMPLE 98 

15 

1 , -f2(R)-f(2-amino-2-methvl-1 -oxopropyl)aminol-5-phenvl-1 -oxopentvn-2,3-dihydrospiro[1 H-indene-1 ,4'-piperidine1- 
3-acetic acid ethyl ester hydrochloride Diastereomer 2 

[0192] 

20 

Step A : 3-ff (ethoxv)carbonvnmethylene|-2 t 3-dihvdrospiro[1 H-indene-1 t 4'-piperidineH '-carboxvlic acid 
1 , 1 -dimethylethylester 

To a solution of triethyl phosphonoacetate (41 .9 mmol, 9.39 g) in THF (100 ml) at 0°C, was added potassium 
bis(trimethytsilyl) amide (50.2 mmol, 0.5 M solution). The mixture was stirred at 0°C for 45 min. A solution of the 

25 intermediate from Example 4 Step A (10.51 g, 34.9 mmol) in THF (200 ml) was added. The whole was stirred at 

0°C for an hour and at room temperature for 70 nr. Saturated aqueous ammonium chloride (50 ml) was added and 
the THF was removed. The aqueous layer was extracted with ethyl acetate (3 x 1 50 ml). The combined ethyl actate 
layers were washed with brine, and dried over sodium sulfate. The title compound was obtained as a colorless oil 
by evaporation and purification by flash chromatography (EtOAc:hexane = 2:8) (5.74 g, 44%). 

30 1H NMR (CDCI3, 400 MH): 6 1.28 (t, 3H), 1.46 (m, 2H), 1.49 (s, 9H), 1.82 (m, 2H), 2.85 (s. 0.8H), 2.93 (m, 2H), 

3.24 (s, 1.2H), 4.14 (m, 2H), 4.20 (q, 2H), 5.96 (m, 0.4H). 6.31 (m, 0.6H), 7.27 (m, 2H), 7.39 (m, 1H), 7.59 (d, 
0.6H), 8.78 (d, 0.4H). 

Step B ^'-fd.l-dimethvlethoxvtearbonvll^.S-dihydrospiroflH-indene-l ,4'-piperidine]-3-acetic acid 
35 A mixture of the title compound (4.54 g, 12.2 mmol) from Step A and palladium on carbon (0.50 g) in MeOH/ 

EtOAc (1 00 ml) was hydrogenated under a hydrogen balloon for 2 hr. The mixture was then filtered and evaporated. 
The residue and NaOH (0.98 g, 24.4 mmol) were dissolved in a mixture of MeOH (40 ml) and water (20 ml), and 
the solution was stirred at room temperature for 20 hr. Methanol was removed and the aqueous solution was diluted 
with water (50 ml). The solution was acidified with 1N HCI to pH-3. The resulting cloudy solution was extracted 
40 with EtOAc (3 x 150 ml). The combined EtOAc layers were washed with brine, and dried over sodium sulfate. A 

white solid was obtained after evaporation (3.73 g, 89%). 

1H NMR (CDCI3, 400 MH): 5 1.49 (s, 9H), 1.55 (m, 4H), 2.04 (m, 1H), 2.47 (dd, 1H), 2.61 (dd, 1H), 2.92 (m, 2H), 
2.98 (dd, 1H), 3.63 (m, 1H), 4.08 (m, 2H), 7.18 (4H). 

45 Step C : 3-ffl2-oxo-4-phenvlmBthvloxazolidin-3-vn 

carboxvlic acid 1,1 -dim ethyl ethyl ester 

To a well stirred solution of the title compound from Step B (1.00 g, 2.90 mmol) in THF (20 ml) at -78*C for 5 
min, were added triethyl amine (0.49 ml, 3.4 mmol) and trimethylacetyl chloride (0.39 ml, 3. 1 9 mmol). The resulting 
slurry was stirred at -78°C for 5 min and 0°C for 1 hr. Meanwhile, a separate solution of (R)-(+)-4-benzyl-2-oxa- 

$0 zolidinone (0.57 g, 3.19 mmol) in THF (10 ml) was cooled to -78°C, followed by addition of n-BuLi (3.84 mmol, 

2.39 ml, 1 6 M solution), and was stirred at -78°C for 10 min. The solution was added to the slurry at -78°C and 
the whole was stirred at -78°C for 40 min and 0°C for 30 min. Saturated aqueous ammonium chloride (10 ml) was 
added and the THF was removed. The aqueous was extracted with EtOAc (3 x 50 ml). The combined EtOAc layers 
were washed with brine and dried over sodium sulfate. Two pure diastereomers were obtained by MPLC (EtOAc/ 

55 hexane 2:8) (0.29 g of diastereomer 1 and 0.436 g of diastereomer 2). 

HPLC ((Rainin Microsorb Si B0-125-C5.1 mL/min, hexane/isopropanol gradient 3%to 5% 0-10 mm;5%- 
50%10-15min;50 %15-20min; 50%-3% 20-25min. D, retention time 12.6 min; D 2 retention time 14.1 min. 
Diastereomer 1 1H NMR (CDCI 3 , 400 MH): 6 7.25 (m, 9H), 4.72 (m, 1H), 4.22 (m, 2H), 4.10 (m, 2H). 3.70 (m, 1H). 
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3.52 (dd. 1H). 3.33 (dd. 1H) ( 3.11 (dd, 1H), 2.95 (m, 2H), 2.79 (dd, 1H), 2. 62 (dd, 1H), 2.01 (m, 1H), 1.59 (m, 4H), 
1.47 (s, 9H). 

Diastereomer 2 'H NMR (CDCI 3> 400 MH): 8 1 .47 (s, 9H), 1.55 (m. 5H), 2.02 (m, 1H), 2.63 (dd, 1H), 2.79 (dd, 1H), 
* " 2.90 (m, 2H), 3:03 (dd, 1H), 3.36 (ddriH), 3.58 (dd, 1H), 3 75 (m, 1Hjr4.10 (m, 2H), 4.20 (m, 2H), 4.71 (m, 1H), 
5 7.25 (m, 9H) 

Step D - Iwn.l-dimethylethoxvtearbonvn^.S-dihvdrosp^^^ acid 

To a solution of benzyl alcohol (1 .24 ml, 11 .9 mmol) in THF (50 ml) at 0°C, was added n-BuLi (8.96 mmol, 5.6 
ml, 1.6 M). The mixture was stirred at 0°C for 15 min. A solution of the title compound (3.00 g, 6.0 mmol) from 

io Step C in THF (50 ml) was added and the whole was stirred at 0°C for 3 hr. Saturated aqueous ammonium chloride 

(20 ml) was added and THF was removed. The organic was extracted with EtOAc (3 x 150 ml). The combined 
EtOAc layers were washed with brine, and dried over sodium sulfate. A colorless oil was obtained by flash chro- 
matography (EtOAc:hexane = 1:9); [ctlcp+7.07 0 (c=1.06, CH 2 CI 2 ). The oil was dissolved in EtOH (100 ml) and 
charged with Pd/C (0.52 g) and hydrogen (balloon). The mixture was stirred at room temperature for 1 hr. The 

is titled compound was obtained by filtration and evaporation in 97% yield (2.00 g) as a white solid. 

1H NMR (CDCI 3 , 400 MH): 8 1.47 (s, 9H), 1.57 (m, 4H), 2.04 (m, 1H), 2.47 (dd, 1H), 2 61 (dd, 1H), 2.93 (m, 2H), 
3.00 (m, 1H), 3.64 (m, 1H), 4.07 (m, 2H), 7.20 (m, 4H). 

Step E : 1 '-[2(RHf(1, 1 -dimethvlethoxv)carbonvNamino-5-phenyl-1 -oxopentvl1-2,3-dihvdrospiroh H-indene-1 ,4'- 

20 piperidinel-3-acetic acid ethyl ester 

A solution of the title compound (2.00 g, 5.79 mmol) from Step D in EtOH (50 ml) and thionyl chloride (5 ml, 
57.9 mmol) was stirred at room temerature for 20 hr. The solution was concentrated by vacuum and azeotroped 
from toluene (2x2 ml). To a mixture of the residue, (HOBT) (1.57 g, 11.59 mmol), (2R)-N-bcc-2-amino-5-phe- 
nylpentanoic acid (Example 73, Step B) (1 .70 g, 5.79 mmol), 4-methylmorpholine (0.76 ml, 6.96 mmol) in methylene 

zs chloride (1 00 ml) at 0°C, 1 - and EDC (2.22 g, 1 1 .59 mmol) was added. The mixture was stirred at room temperature 

for 2 hr and then diluted with methylene chloride (100 ml). The solution was washed with water (50 ml), brine, and 
dried over sodium sulfate. The titled compound was purified by flash chromatography (EtOAc:hexane=3:7) as a 
colorless thick oil (72%, 2.28 g). 

1 H NMR (CDCI 3 , 400 MH): 8 1 .25 (m, 3H), 1 .43 (m, 9H), 1 .52 (m, 5H), 1 .65 (m, 4H), 1 .89 (m, 0.5H), 2.06 (m, 0.5H), 
30 2.40 (m, 1H), 2.60 (m, 2H), 2.76 (m, 1H), 2.88 (m, 1H), 3.05 (t, 0.5H), 3.22 (t, 0.5H), 3.61 (m, 1H), 3.73 (d, 0.5H), 

3.81 (d t 0.5H), 4.20 (m, 2H), 4.60 (m, 2H), 5.48 (m, 1H), 7.18 (m, 9H). 

Step F : 1 M2(RHff2-(1 ,1 -dimethvlethoxv)carbonyllamino1>2-methvl»1 -oxopropyllaminol-5-phenyH -oxopentyll- 
2,3-dihvdrospirof1 H-indene-1 ,4'-piperidinel-3-acetic acid ethyl ester 

35 a mixture of the title compound (2.28 g, 4. 1 5 mmol) from Step E and hydrogen chloride (10 ml, 4M in dioxane) 

in EtOH (5 ml) was stirred at room temperature for 3 hr. The solvent was removed. To a mixture of the residue, 
BOC-a-methylalanine (0.84 g, 4.15 mmol), HOBT (0.84 g, 6.2 mmol), 4-methylmorpholine in methylene chloride 
(50 ml) at 0°C, and EDC (1.19 g, 6.20 mmol) was added. The whole was stirred at room temperature for 20 hr. 
The mixture was washed with water, brine and dried over sodium sulfate. The title compound was purified by flash 

40 column (EtOAc: hexane=1:1) to give a white solid (80%, 2.10 g). 

1 H NMR (CDCI 3 , 400 MH) 6 1.25 (m, 3H), 1.40 (s, 9H), 1.52 (m, 14H), 1.72 (m, 2H), 1.88 (m, 0.5H), 2.05 (m, 
0.5H), 2.40 (m, 1H), 2.58 (m. 2H), 2.70.(m, 1H), 2.89 (m, 1H), 3.04 (t, 0.5H). 3.21 (t, 0.5H), 3.62 (m, 1H), 3.75 (d, 
0.5H), 3.85 (d, 0.5H), 4.18 (m, 2H), 4.52 (t, 1H), 4.95 (m, 2H), 7.18 (m, 9H). 

45 Step G : 1 '-|2(RH (2-amino-2-methvl-1 -oxopropyl)amino1-5-phenvl-1 -oxopentvll-2,3-dihydrospirof 1 H-indene-1 ,4'- 

piperidinel-3-acelic acid ethyl ester hydrochloride Diastereomer 2 

A solution of the compound (1.60 g, 2.20 mmol) from Step F and HCI in dioxane (20 ml) was stirred at room 

temperature for 1 hr. The solvent was removed to afford a white solid (100%, 1.44g). [<x] D =+7.8°(c=0.90, CH 3 OH). 

1 H NMR (CD 3 OD. 400 MH): 8 1.28 (m, 3H), 1.52 (m, 4H), 1.58 (m, 6H), 1.75 (m, 4H), 1.90 (m, 0.5H), 2.18 (m, 
so 0.5H), 2 47 (m, 1 H), 2.68 (m, 3H), 2 83 (m, 1 H), 2.92 (m, 1 H), 3.20 (t, 0.5H), 3.30 (t, 0.5H), 3.61 (m, 1 H), 3.81 (d, 

0.5H), 3.90 (d, 0 5H), 4.17 (m, 2H), 4.45 (t, 1H), 4.88 (m, 1H), 7.20 (m, 9H). FAB-MS: 534 (M + 1) 
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The title compound was obtained in 65% yield from diastereomer 2 obtained in Example 98 Step C using the 
procedure described in the first half part of Example 98. Step D. 

!H NMR (CDCI 3 , 400 MH). 8 7 34 (m, 5H). 7.15 (m, 4H), 5.17 (d, 2H), 4.06 (m, 2H), 3.64 (m, 1H). 2.95 (dd, 1H), 
2.88 (m, 2H), 2.00 (dt, 1 H), 1 50 (m, 4H), 1 .46 (s, 9H). 

5 

Step B : 1W2(RHf(1.1<limethvlethoxv)carbonvnam^^ 
piperidinel-3-acetic acid benzyl ester 

The intermediate obtained in Step A was stirred in 4N HCl/dioxane for 1 hr. and concentrated and azeotroped 
from toluene. The residue was coupled to (D)-N-BOC-2-amino-5-phenyl-pentanoic acid using HOBT, NMM and 
10 EDC in methylenechloride to give the title compound 

1 H NMR (CDCI 3 , 400 MH): 8 7.18 (m, 14H), 5.47 (m, 1 H), 5.18 (m, 2H), 4.65 (m, 1H), 4.52 (m, 1 H), 3.80 (m, 0.5H), 
3.70 (m, 0.5H), 361 (m, 1H), 3.18 (m, 0.5H), 2.95 (m, 1.5H), 2.55 (m, 3H), 2.05 (m, 0.5H), 1.86 (m, 0.5H), 1.70 
(m, 2H),1.54 (m, 8H), 1.46 (d, 9H). 

15 Step C : 1 '-f2-ff2-ff( 1 .1 -dimethvlethoxvlcarbonyllaminoM -oxopropyllaminol-S-phenvl-l -oxopentvll^.S-dihydros- 

pirof1H-indene-1,4'-piperidine-3-acetic acid benzyl ester 

The title compound was obtained in 84% yield from the intermediate prepared in Step B using the procedure 
described in Example 98, Step F. 

'H NMR (CDCI3, 400 MH): 8 7.20 (m, 14H), 5.19 (m, 2H), 5.00 (s, 1H), 4.92 (m, 1H), 4.50 (t, 1H), 3.82 (d, 0.5H), 
20 3.74 (d, 0.5H), 3.61 (m, 1H), 3.15 (t, 0.5H), 2.95 (m, 1.5H), 2.60 (m, 4H), 2.05 (m, 0.5H), 2.88 (m, 0 5H), 2.72 (m, 

2H), 1.50 (m, 14H). 1.40 (s, 9H). 

Step D : 142(RH2-amino-2-methvn^xopropy)te^ 
piperidinel-3-acetic acid benzyl ester hydrochloride 
25 The title compound was obtained from the intermediate prepared in Step C using the procedure described in 

Example 98, Step G. 

'H NMR (CD3OD, 400 MH): 8 7.20 (m, 14H), 5.20 (m, 2H), 4.42 (m, 1H), 3.88 (m, 0.5H), 3.80 (m, 0.5H), 3.61 (m, 
1H). 3.25 (m, 0.5H), 3.12 (m, 0.5H), 2.99 (m, 1 H), 2.70 (m, 2H) t 2.56 (m, 2H), 2.18 (m, 0.5H), 1.90 (m, 0.5H), 1 .78 
(m, 4H), 1.60 (m, 6H), 1.50 (m, 6H). 

30 

EXAMPLE 102 

1M2(RH(2-amino-2-methvl-1<>xopropvn^ 
3-acetic acid hydrochloride Diastereomer 2 

35 

[0196] A solution of the title compound from Example 101. Step C (0.155 g, 0.23 mmol) and HCI in dioxane (4M. 2 
ml) was stirred at room temperature for 20 hr. The solvent was removed. To a solution of the residue in MeOH (10 ml), 
was added Pd/C (0.05 g). The mixture was charged with hydrogen (balloon) for 1 hr. A white solid was obtained in 
79% yield (0.966 g) after evaporation of the solvent. [cc] D +6.9° (c=1 .02, CH 3 OH). 
40 1 H NMR (CD 3 OD. 400 MH): 8 7.15 (m. 9H), 4.46 (t, 1H), 3.90 (d, 0.5H). 3.80 (d, 0.5H), 3.61 (m, 1H), 3.25 (m, 1H). 
2.89 (m, 2H), 2.68 (m, 3H), 2.39 (m, 1H), 2.18 (m, 0.5H), 1.90 (m, 0.5H), 1.75 (m, 4H), 1.60 (m, 13H). 

EXAMPLE 103 

45 1'-f2(RH(2-amino-2-methvH^xopropylte 

piperidinel-3-acetic acid ethyl ester hydrochloride Diastereomer 1 

[0197] 

so Step A 1'-f2-K2-fin J-dimethylethoxv)cart>onvl1aminoV 

HH-indene-1,4'-piperidine-3-acetic acid ethyl ester 

A solution of the intermediate from from Example 99, Step A (0.069 g, 0.20 mmol) in EtOH (10 ml) was mixed 
with thionyl chloride and the mixture was stirred for 48 hr. The solvent was removed and the residue was reacted 
with the intermediate prepared in Example 4, Step D according to the procedure described in Example 98, Step 

£5 E. The title compound was obtained in 57% yield (0.079 g) 

'H NMR (CDCI3, 400 MH, 1:2 conformers): 8 8 39 (s. 2/3H), 8.30 (s, 1/3H), 7.76 (d, 2/3H), 7.60 (d, 1/3H), 7.40 (d, 
2/3H), 7.33 (d, 1/3H), 7.15 (m, 6H), 6.50 (m. 1 H), 5.31 (m, 2/3H), 5.20 (m, 1/3H), 5.00 (m, 1H), 4.40 (m, 1H), 4.12 
(m, 2H), 3.48 (m. 2H), 3.18 (m, 2H), 2.82 (m, 2H), 2 61 (m, 2/3H), 2.47 (m, 1/3H), 2.30 (m, 3H), 1.40 (m, 17H), 
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1.22 (m, 3H), 0.87 (m. 2H), 0.40 (t, 1H). 

Step B : 142(RH(2-amino-2-methvl-1-oxopropyl)amino1-3-(^ 
1,4'-piperidinel-3-acetic acid ethyl ester hydrochloride 

The intermediate from Step A (0.079 g, 0.114 mmol), trifiuoroacetic acid (2 ml), anisole (2 ml) and methylene 
chloride (2 ml) were stirred at room temperature for 20 hr. The solvent was removed and a flash column was carried 
out (CH 2 CI 2 :MeOH:NH 4 OH = 90:10:1) to give a colorless oil. The oil was treated with HCI (1 ml, 4 M in dioxane) 
and dried to afford a pink solid in 100% yield. 

1 H NMR (CD 3 OD, 400 MH, contemners 1:2) 8 8.31 (d, 2/3H), 8.23 (d, 1/3H), 7.64 (d, 2/3H), 7.54 (d, 1/3H). 7.47 
(d, 2/3H), 7.37 (d, 1/3H). 7.12 (m, 5H), 6.63 (d, 1H), 5.28 (m, 2/3H), 5.18 (m, 1/3H), 4.39 (d, 1/3H), 4.31 (d, 2/3H), 
4.25 (m, 2H), 3.75 (d, 1H). 3.49 (m, 1H), 3.25 (m t 2H), 2.99 (t, 1H) t 2.80 (m, 1H), 2.62 (m. 1H), 2.38 (m, 2H), 1.90 
(td, 1/3H), 1.60 (s, 6H), 1.40 (m, 4H) ( 1.26 (m, 3H), 0.80 (m, 2H), 0.40 (td. 2/3H). FAB-MS: 545 (M + 1). 

EXAMPLE 104 

1 '-[21 RH(2-amino-2-methyl-1 -oxopropvl)aminol-3-(indole-3-yl)-1 -oxopropyl1-2,3-dihvdrospirof 1 H-indene-1 ,4'- 
piperidinel-3-acetic acid ethyl ester hydrochloride Diastereomer 2 

[0198] 

Step A : 1 '-f2-ff2-f[(1 ,1 -dimethylethoxv)carbonvl1amino1-1 •oxopropvnamino1-2'(indol-3-vl)ethvl1-2.3-dihydrospiro 
f 1 H-indene-1 ,4'-piperidine-3-acetic acid ethyl ester 

The title compound was obtained in 76% yield from diastereomer 2 of Example 98, Step D using the procedure 
described in Example 103, Step A. 

1 H NMR (CDCI 3 , 400 MH, rotamer 1:2): 8 8.40 (br s, 1H), 7.72 (d, 2/3H), 7.61 (d. 1/3H), 7.17 (m, 6H), 6.54 (m, 
1H), 5.22 (m, 1H), 5.04 (br s, 1H), 4.39 (m, 1H), 4.10 (m, 2H), 3.48 (m, 2H), 3.18 (m, 2H), 2.81 (m, 2H), 2.55 (m, 
1H), 2.29 (m, 2H), 1.90 (m, 1/3H), 1 .40 (m, 16H), 1.25 (m, 6H), 0.88 (m, 1H), 0.00 (m, 2/3H). 

Step B : lW2(RH(2-amino-2-methyl-lK«opropyl)ami^^^ 
1 t 4'-piperidine-3-acetic acid ethyl ester hydrochloride 

The title compound was obtained in 100% yield from the intermediate obtained in Step A using the procedure 
described in Example 103, Step B. [ct] D -40° (c= 0.15, CH 3 OH). 

1 H NMR (CD 3 OD, 400 MH, rotamer 1:2): 87.60 (d, 2/3H), 7.55 (d, 1/3H), 7.35 (d, 1H), 7.12 (m, 6H), 6.64 (d, 1H), 
5.21 (m. 1H), 4.38 (m, 1H), 4.15 (m, 2H), 3.72 (m, 1H), 3.40 (m, 1H) f 3.22 (m, 2H), 3.06 (m, 1H), 2.60 (m, 1H), 
2.69 (m, 1/3H), 2.58 (m, 2/3H), 2.35 (m, 2H), 2.02 (td, 1/3H), 1.62 (m, 6H), 1.38 (m, 2H), 1.20 (m, 5H), 0.90 (d, 
1H). 0.00 (td, 2/3H). FAB-MS: 545 (M+1). 

EXAMPLE 105 

1 '-r2fRH(2-amino-2-methyl-1 -oxopropvnamino1-3-(indole-3-vlH -oxooropvl1-2.3-dihvdrospirof 1 H-indene-1 .4'- 
piperidinel-3-acetic acid hydrochloride Diastereomer 2 

[0199] The title compound was obtained in 56% (0.030 g) by hydrolyzing the intermediate prepared in Example 104, 
Step B(0.0564 g, 0.097 mmol) from Example 7, Step B with NaOH in EtOH/H^O, followed by acidification with HCI and 
MPLC purification. [a] D -32.6° (c=0.95, CH 3 OH). 

1 H NMR (CD 3 OD, 400 MH, rotamer Y2)' 8 8 29 (d, 2/3H), 8.23 (d, 1/3H), 7.60 (d, 2/3H), 7.55 (d, 1/3H), 7.35 (d, 1H), 
7.15 (m, 6H), 6.65 (d, 1H), 5.31 (m, 1H), 4.31 (m. 1H), 3.71 (m, 1H), 3.40 (m, 1H), 3.20 (m, 2H), 3.07 (t, 1H), 2.80 (m, 
1H), 2.70 (m, 1/3H), 2.60 (m, 2/3H), 2.35 (m, 2H), 2.01 (m, 1/3H), 1.62 (m, 6H), 1.40 (m, 2H), 1.22 (m, 2H), 0.90 (m, 
1 H), 0.00 (m, 2/3H). FAB-MS: 51 7 (M+1 ) 

EXAMPLE 106 

l42(RH(2-amino-2-methyM^xoprcpvl)am 

pipertdinel-3-acetic acid ethyl ester hydrochloride Diastereomer 2 

[0200] 

Step A : T-f2(RHf(1 .1 •dimethvlethoxv)carbonvl1amino|-2-(phenvlmethoxv)ethvll2 < 3-dihydrospirof 1 H-indene-1 .4'- 
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piperidinel-3-acetic acid ethyl ester 

The title compound from Example 98, Step D (160 mg, 0.367 mmol) was treated with ethanol and thionyl 
chloride according to the procedure used in Example 98, Step E. The resulting product was coupled to N-Boc-O- 
ben-D-Serine (127 mg, 0.458 mmol) with EDC (105 mg, 0.551 mmol), HOBT (74 mg, 0.551 mmol), and NMM 
5 (0.040 ml, 0.367 mmol) following the procedure described in Example 1 (163,917). Flash chromatography (silica 

gel, hexane/ethyl acetate 2:1) gave the title compound (191 mg, 0.34 mmol). 

Step B : 1 '-[2(R)-f[f2-[(1 , 1 -dimethylethoxy)carbonvnamino1-2-methvl-1 -oxopropvilaminolaminol-2-phenylmethoxv) 
ethyl12,3-dihydrospironH"indene-1,4'-p)peridine1'3-acetic acid ethyl ester 
io The intermediate from Step A (180 mg, 0.327 mmol) was treated with 4 N HCI as in Example 85 Step A. The 

residue was reacted with Boc-a-methylalanine (83 mg, 0.41 mmol), EDC (94 mg. 0.49 mmol), HOBT (66 mg, 0.49 
mmol) and NMM (0.36 ml, 0.327 mmol) according to the procedure described for Example 1 Step A. The title 
compound (157 mg, 0.249 mmol) was obtained as a white solid after flash chromatography. 

15 Step C . n2(RM(2-aminc~2-methvl-1-oxopropyl)amino1-3-(phenyi^^ 

dene-1.4'-piperidine1-3-acetic acid ethyl ester hydrochloride Diastereomer 2 

The intermediate from Step B (68 mg, 0.11 mmol) was stirred in 4N HCl/dioxane for 2 h. The solution was 

concentrated and a2eotroped from toluene. After drying under high vacuum the title compound (56.7 mg, 0.10 

mmol) was obtained as a white solid. 
20 1 HNMR (400 MHz, CD 3 OD 1:1 mixture of conformers): 7.40-7.28 (m, 5 H), 7.22-7.10 (m, 7/2 H), 6.92-6.88 (m, 1/2 

H), 5.18-5.15 (m, 1H), 4.60-4.45 (m, 3H), 4.25-4.18 (m, 2H), 4.08-3.96 (m, 1H), 3.85-3.70 (m. 2H), 3.68-3.55 (1H), 

3.88-3.18 (m, 1H), 2.90-2.80 (m, 2H), 2.65-2.59 (m, 1H), 2.51-2.40 (m, 1H), 2.18 (dt, 1/2 H), 1.95 (dt, 1/2 H), 

1.65-1.50 (m, 10H), 1.32-.128(m, 3H). 

25 EXAMPLE 107 

1 '42(R)-f (2-amino-2-methyl-1 -oxopropvl)amino1-3-phenvlmethoxv)-1 -oxopropvll-2,3-dihvdrospirori H-indene-1 ,4'- 
piperidinel-3-acetic acid hydrochloride Diastereomer 2 

30 [0201] 

Step A : 1 *-f2(RHf f2-f(1 ,1 -dimethvlethoxv)carbonvl1amino1-2-methvl-1 -oxopropvHamino1-2-(phenylmethoxv)ethvn- 
2,3-dihydrospirof 1 H-tndene-1 ,4'-piperidine1-3-acetic acid 

Lithium hydroxide monohydrate (7.2 mg, 0.17 mmol) was added to the intermediate prepared in Example 106 
35 step B (73 mg, 0.11 mmol) in a mixture of acetonitrile and water. The reaction mixture was stirred for 16 h and 

then made acidic with 1 N HCL. The aqueous layer was extracted with ethyl acetate (3x1 vol). The organic layer 
was washed with brine, dried over magnesium sulfate, filtered and concentrated to give the title compound (55.8 
mg, 0.09 mmol). 

40 Step B : 1 '-[2(RH(2-amino-2-methyl-1 -oxopropyl)aminol-3-phenylmethoxv)-1 •oxopropvl1-2,3-dihydrospiro[1 H-in- 

dene-1 ^'-piperidinel-S-acetic acid hydrochloride Diastereomer 2 

The intermediate from Step A (47.8 mg, 0.079 mmol) was stirred in 4 N HCl/dioxane for 2 h. The solution was 
concentrated and azeotoped from toluene. After drying under high vacuum the title compound (38.8 mg, 0.72 
mmol) was obtained as a white solid. 

^5 1 HNMR (400 MHz, CD 3 OD 1:1 mixture of conformers): 7.34-7.25 (m, 4H), 7.22-7.10 (m, 9/2 H), 6.92-6.88 (m, 1/2 

H), 5.20-5.15 (m, 1H), 4.60-4.45 (m, 3H), 4.05-3.98 (m, 1H), 3.79-3.70 (m, 2H), 3.65-3.55 (m, 1H) ( 3.40-3.18 (m, 
1H), 2.95-2.80 (m, 2H). 2.68-2.62 (m, 1 H), 2.44-2.38 (m, 1H), 2.15 (dt, 1/2 H). 1 .94 (dt, 1/2 H). 1.62-1.48 (m, 10H). 

EXAMPLE 108 

so 

l , -f2fRH(2-amino-2-methvl-1-oxopropyl)amino1-5-phenvl-1-oxopentvl1-2,3-dihvdrospirof1 H-indene-1 ,4'-piperidinel- 
3-acetic acid ethyl ester hydrochoride Diastereomer 1 & Diastereomer 2 

[0202] 

55 

Step A : 1'-f(1.1-dimethvlethoxv)carbonvl1-2.3-dihvdrospirc>f1H-indene-1.4 > -piperidine1-3-acetic acid ethyl ester 

The title compound was obtained in 78% yield (0.67 g) from the title compound (0.86 g, 2.31 mmol) in Example 
98, Step A, by hydrogenation with Pd/C under a hydrogen filled balloon. 
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"■H NMR (CDCI 3 , 400 MH): 5 7.20 (m, 4H), 4.18 (q. 2H), 4.07 (m, 2H), 3.61 (m, 1H), 2.90 (m, 2H), 2.88 (dd. 1H), 
2.57 (dd, 1H), 2.40 (dd, 1H), 2.00 (td. 1H), 1.50 (m, 4H), 1.46 (s. 9H), 1.29 (t, 3H). 

Step B : 1M2(RHff 1 .1 "dimethvlethoxv)carbonyl1amino1'5-phenvl-1 -oxopenM1-2,3-dihvdrospirof1 H-indene-1 ,4'- 
piperidinel-3-acetic acid ethyl ester 

The title compound was obtained in 80% yield (0.40 g) as a colorless oil by treatment of the title compound 
(0.34 g, 0.91 mmol) from Step A with HCI in EtOH, followed by coupling to the compound prepared in Example 
73, Step 8 using the procedure described in Example 98, Step E. 

1 H NMR (CDCI 3 , 400 MH): 6 7.18 (m, 7H), 7.10 (m, 1H), 6.99 (m, 0.5H), 6.91 (m, 0.5H), 5.48 (m, 1H), 4.60 (m, 
2H), 4.19 (m, 2H), 3.75 (m, 1H), 3 60 (m, 1H), 3.12 (m, 1H), 2.88 (m, 1H), 2.78 (m, 1H), 2.68 (m, 1H), 2.58 (m, 
1H), 2.40 (m, 1H), 1.70 (m, 4H), 1.50 (m, 6H), 1.40 (m, 9H), 1.25 (m, 3H). 

Step C . 1 '-[2(RM f[2-(1 ,1 -dimethylethoxv)carbonvnamino1-2-methyl-1 -oxopropvllaminol-5-phenyM -oxopentvll- 
2.3>dihvdrospirof1H»indene-1 t 4''Piperidine1-3'acetic acid ethyl ester 

The title compound was obtained in 70% yield (0.32 g) from the title compound (0.40 g, 0.73 mmol) from Step 
B using the procedure described in Example 98, Step F. 

1H NMR (CDCI 3 , 400 MH): h 7.18 (m, 8H), 6.99 (m, 0.5H), 6.92 (m, 0.5H), 4.91 (m, 2H), 4.51 (m, 1H), 4.18 (m, 
2H), 3.75 (m, 2H), 3.60 (m, 1H), 3.10 (m, 1H), 2.89 (m, 1H), 2.67 (m, 1H), 2 57 (m, 1H), 2.40 (m, 1H), 1.72 (m, 
2H), 1.50 (m, 12H), 1.40 (s, 9H), 1.22 (m, 6H). 

Step D : 1 '-F2(RH(2-amino-2-methyl-1 -oxopropylteminol-S-phenyM -oxopentvl1-2,3-dihvdrospirof 1 H-indene-1 .4'- 
piperkJinel-3-acetic acid ethyl ester hydrochloride Diastereomer 1 & Diastereomer 2 

The title compound was obtained in 100% yield (0.126 g) from the title compound (0.14 g, 0.22 mmol) from 
Step C using the procedure described in Example 98, Step G. 

'H NMR (CD 3 OD. 400 MH): 68.12 (m, 1H), 7.20 (m, 8H), 7.04 (m. 0.5H), 6.98 (m, 0.5H), 4.45 (m, 1H), 4.19 (m, 
2H), 3.89 (m, 1H), 3.61 (m, 1H). 3.25 (m, 1H), 2.88 (m, 2H), 2.67 (m, 3H), 2.45 (m, 1H), 2.20 (m, 0.5H), 2.00 (m, 
0.5H), 1.78 (m, 4H), 1.60 (m, 11H), 1.29 (m, 3H). FAB-MS: 534 (M +1). 

EXAMPLE 109 

1 '-[2(RH(2-amino-2-methvl-1 -oxopropylteminol-S-phenyM -oxopentyl1-2,3-dihvdrospiro| 1 H-indene-1 .^-piperidinel- 
3-acetic acid hydrochloride Diastereomers 1 and 2 

[0203] The title compound was obtained from the title compound in Example 108, Step C using the procedure de- 
scribed in Example 1 00, Step A. 

*H NMR (CD 3 OD, 400 MH): 58.12 (m. 1H), 7.20 (m, 8H). 7.04 (m, 0.5H), 6.98 (m. 0.5H), 4.45 (m, 1H), 3.89 (m, 1H), 
3.61 (m, 1H), 3.25 (m, 1H), 2.88 (m, 2H), 2.67 (m, 3H), 2.45 (m, 1H), 2.20 (m, 0.5H), 1.99 (m, 0.5H), 1.78 (m, 4H), 
1.60 (m, 11 H). 

EXAMPLE 110 

N-dimethyl-1'-[2(RH(2-amincH2-methvl-1^ 
piperidinel-3-acetamide hydrochloride 

[0204] 

Step A : N-dimethyl-1'-[2(RHff2-n,1-dimethvlefr 

1 -oxopentvl12,3<fihvdrospiro-f 1 H-indene-1 ,4'-piperidine1-3-acetamide hydrochloride 

A mixture of the title compound from Example 108, Step C, and NaOH in EtOH/H 2 0 was stirred at room 
temperature for 20 hr. The EtOH was removed and the aqueous was acidified with HCI. The cloudy solution was 
extracted with EtOAc (3 x 20 ml). The combined EtOAc layers were washed wrth brine, and dried over sodium 
sulfate. After evaporating the sovent, the residue was mixed with dimethylamine hydrochloride and coupling rea- 
gents using the procedure described in Example 98, Step F to afford the title compound. 
1 H NMR (CDCI 3 , 400 MH): 8 7.18 (m, 8H), 6.99 (m, 0.5H), 6.92 (m, 0 5H), 4.91 (m, 2H), 4.50 (m, 1H), 3.71 (m, 
2H), 3.15 (m, 1H), 3.00 (s, 6H), 2.90 (m, 1H), 2.80 (m, 1H), 3.68 (m, 3H), 2.40 (m, 1H), 2.00 (m, 0.5H). 1.88 (m, 
0.5H), 1.70 (m, 4H), 1.47 (m, 20H). 

Step B : N-dimethvl-1 , -f2(R)-rf2-amino-2-methvl'1-oxopropvnamino1-5-phenvl-1-oxopentvl12.3-dihvdrospirof1H- 
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indene-1 ,4'-piperidine1-3-acetamide hydrochloride 

The title compound from Step A was treated with HCI (4M in dioxane) at room temperature for 2 hr to afford 
the title compound. 

1 H NMR (CD 3 OD, 400 MH): 68 13 (m, 1H), 7.18 (m, 8H). 7.03 (m. 0.5H), 6.98 (m, 0.5H). 4.48 (m, 1H), 3.85 (m, 
5 1H), 3 65 (m, 1H), 3.28 (m, 1H), 3.08 (t. 3H), 3 01 (d, 3H), 2.88 (m, 1H), 2.68 (m t 2H), 2.50 (m, 1H), 2.20 (m, 0 5H), 

1.95 (m, 0.5H), 1.76 (m, 4H), 1 54 (m, 12H) FAB-MS: 533 (m + 1). 

EXAMPLE 111 

10 N-ethvl-1 , -[2(R)-f(2-amino-2-methyl-1 -oxopropyhaminol-S-phenyl-l -oxopentvl1-2,3-dihydrospirol 1 H-indene-1 .4'- 
piperidinel-3-acetamide hydrochloride 

[0205] 

15 Step A N-ethyM '-[2(RMff2-n , 1 'dimethylethoxv)carbonvl1aminol'2-methyl-1 -oxopropvl)aminol-5-phenvn -oxo- 

pentvn2,3-dihvdrospirof 1 H-indene-1 .^-piperidinel-S-acetamide hydrochloride 

The title compound was obtained from the intermediate obtained in Example 106, Step C using the procedure 
described in Example 110, Step A, except the diethylamine hydrochloride was used. 

1 H NMR (CDCI3, 400 MH): 6 7.15 (m, 8H), 6.99 (m, 0.5H), 6.91 (m, 0.5H), 5.48 (m, 1H), 4.90 (m, 2H), 4.50 (m, 
20 1H), 3.70 (m, 2H), 3.32 (m, 2H), 3.11 (m, 1H), 2.65 (m, 4H), 2.21 (m, 1H), 1.98 (m, 0.5H), 1.88 (m, 0.5H), 1.70 (m, 

4H), 1.46 (m, 21 H). 1.12 (m,3H). 

Step B : N-ethvl-1 42(RH(2-amino-2-methvl-1-oxopropyl)am 
dene-1 .^-pipendinel-S-acetamide hydrochloride 
25 The title compound was obtained from the intermediate obtained in Step A using the procedure described in 

Example 110, Step B. 

1 H NMR (CD3OD. 400 MH): 68.17 (m, 1H), 7.20 (m, 8H), 7 02 (m, 0.5H), 6.98 (m, 0.5H), 4.48 (m, 1H), 3.90 (m, 
1 H), 3.65 (m, 1 H), 3.27 (m, 3H), 272 (m, 4H), 2.29 (m, 1 H). 2.20 (m, 0.5H), 1 .98 (m ( 0.5H), 1 .73 (m, 4H). 1 .55 (m. 
12H), 1.18 (m, 3H). FAB-MS: 533 

30 

EXAMPLE 112 

1 , -f2(RH(2-amino-2-methvl-1 -oxopropyl)amino1-5-phenvl-1 -oxopentvn-2.3-dihydrospirof 1 H-indene-1 ,4-piperidinel- 
3-propionic acid ethyl ester hydrochloride 

35 

[0206] 

Step A : 1'-fn.l-dimethylethoxvrarbonvl1-2.^^ ethyl ester 

A mixture of the title compound (1 .0388 g, 2 8 mmol) from Example 98, Step A, and Pd/C (0.28 g) in EtOH/ 

40 EtOAc (80 ml) was hydrogenated with a balloon for 30 min. The mixture was filtered and the solvent was evapo- 

rated. To a solution of the residue and dibromomethane (0.43 ml, 6.16 mmol) in THF (20 ml) at -78°C for 10 min, 
was added dropwise a freshly prepared solution of lithium tetramethylpiperidine (6.16 mmol) in THF (10 ml) at 0*C 
over 10 min. The mixture was stirred at -78 B C for 10 min. A newly prepared lithium hexamethyldisilazane (5.6 
mmol) in THF (10 ml) at 0°C was added dropwise in 5 min to the mixture at -78°C. The mixture was then slowly 

45 warmed to 0°C in an ice-batn for 30 min. n-BuLi (10.5 ml, 16.8 mmol, 1.6 M) was added slowly over 10 min. The 

mixture was stirred at 0°C for 5 min and warmed to room temperature for 45 min. The color of the solution changed 
from yellow to brown. The mixture was then cooled to -78°C and quenched into a stirred solution of acidic ethanol 
(30 ml) dropwise at 0°C over 30 min. The solution was diluted with EtOAc (200 ml) and washed with 1N HCI (30 
ml). The aqueous was extracted with EtOAc (2 x 30 ml). The combined EtOAc layers were washed with brine, and 

so dried over sodium sulfate. The title compound was obtained in 48% yield (0.522 g) as a colorless oil by flash column 

(EtOAc : hexane = 1.9). 

1H NMR (CDCI 3 , 400 MH, 1:1 mixture): 6 7 20 (m, 4H), 4.12 (m, 4H), 3 18 (m, 1H), 2.90 (m, 2H), 2.44 (m, 2H), 
2.34 (m, 1H), 2.02 (m. 1H), 1.73 (m, 1H), 1.60 (m, 4H). 1.47 (m, 10H), 1.28 (m, 3H). 

55 Step B : 1'-l2(RH[(1.1-dimethylethoxv^carbonvnaminol-5-phenyl-1 -oxopentvll-2,3-dihydrospirof1 H-indene-1. 4'- 

piperidinel-3-propionic acid ethyl ester 

The title compound was obtained as a colorless oil in 71 % yield (0.542 g) from the title compound (0.522 g. 
1 .34 mmol) from Step A using the procedure described in Example 108, Step B. 
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1 H NMR (CDCI 3 , 400 MH, 1:1 mixture) 4 8 7.20 (m. 7H), 7.10 (m. 1H), 6.99 (m, 0.5H). 6.91 (m. 0.5H), 5.49 (m, 1H), 
4.58 (m, 2H), 4.12 (m, 2H), 3.75 (m, 1H). 3.17 (m. 2H), 2.68 (m, 3H), 2.41 (m, 2H), 2.31 (m, 1H), 2.02 (m, 0.5H), 
1.89 (m, 0.5H), 1.70 (m, 4H), 1 52 (m, 6K), 1.49 (m, 9H), 1.27 (m, 3H). 

5 Step C : 1 '-f2(RHff2-((1 ,1 -dimethvlemoxv)carbonvllamino1-2-methyl-1 -oxopropyllamino]-5-phenvl-1 -oxopentyll- 

2.3- dihydfOSpiro[1H-ind9ne-1,4'-pipericline>3-propionic acid ethyl ester 

The title compound was obtained as a colorless oil in 90% yield (0.556 g) from the title compound (0.542 g, 
0.96 mmol) from Step B using the procedure described in Example 108, Step C. 

1 H NMR (CDCI 3 , 400 MH, 1:1 mixture)' 67.18 (m, 8H), 6.99 (m, 0.5H), 6.91 (m, 0.5H), 4.95 (m, 2H), 4.50 (m, 1H), 
to 4.12 (m ( 2H), 3.78 (m, 1H), 3.18 (m, 2H), 3.06 (m, 1H), 267 (m, 3H), 2.40 (m, 2H), 2.32 (m, 1H), 2.00 (m, 0.5H), 

1.80 (m, 0.5H), 1.70 (m, 4H), 1.50 (m, 21 H), 1.22 (m, 3H). 

Step D : 1 '-f2(RH(2-amino-2-methvt-1 -oxopropvnaminol-5-phenvl-1 •oxopentylV2,3-dihydrospiroH H-indene- 

1.4- piperidine1-3-propionic acid ethyl ester hydrochloride 
The title compound was obtained as a white solid in 100% yield (0.086 g) from the title compound (0.0955 g, 

0.15 mmol) from Step C using the procedure described in Example 108, Step D. 

1H NMR (CD 3 OD, 400 MH, 1:1 mixture): 8 7.18 (m, 7H), 7.10 (m, 1H), 7.02 (m, 0.5H), 6.98 (m, 0.5H), 4.45 (m, 
1H), 4.12 (m, 2H), 3.85 (m, 1H), 3.20 (m, 2H), 2.89 (m, 1H), 2.68 (m, 2H), 2.55 (m, 1H), 2.47 (m, 2H), 2.32 (m, 
1H), 2.19 (m, 0.5H), 1.95 (m, 0.5H), 1.72 (m, 4H), 1.50 (m, 12H), 1.25 (m, 3H). FAB-MS: 548 (M + 1). 

EXAMPLE 113 

1 '-f2(RH(2-amino-2-methyl-1 oxopropyl>amino1-5-phenvl-1 -oxopentvn-2,3-dihydrospiro[ 1 H-indene-1 ^'-piperdinel- 
3-propionic acid hydrochloride 

2S 

[0207] The title compound was obtained from the title compound of Example 1 1 2 as a white solid using the procedure 
described in Example 109, Step A. 

*H NMR (CD3OD, 400 MH, 1:1 mixture): 5 7.18 (m, 8H), 7.02 (m, 0.5H), 6.98 (m, 0.5H), 4.45 (m, 1H), 3.88 (m, 1H), 
3.25 (m, 2H), 2.89 (m, 1H), 2.69 (m, 2H), 2.55 (m, 1H), 2.43 (m, 2H), 2.35 (m, 1H), 2.20 (m, 0.5H), 1.98 (m, 0.5H), 
30 1 .75 (m, 4H), 1 .60 (m, 12H). FAB-MS: 520 (M+1 ). 

EXAMPLE 114 

N-M (R)-fr3-(methvlthio)-2,3-dihvdrospiroT 1 H-indene-1 .4'-piperidin1-1 '-vllcarbonvll^Hndole-S-vnethvn^amino- 
3S 2-methylpropanamide hydrochloride 

[0208] 

Step A : V-UI.I-dimethvlethvloxvlcarbonvll-S^^dihvdrO'S-tRKSmvdroxypspirofl H-indene-1 ,4'-piperdme 
40 To a solution of the intermediate prepared in Example 4, Step A (1 .50 g, 5.00 mmol) in anhydrous MeOH (60 

ml) at 0°C, was added NaBH4 (0.23 g, 5.98 mmol). The whole was stirred at room temperature for 2 hr. The MeOH 
was removed and 1 N NaOH (50 ml) was added. The aqueous was extracted with EtOAc (3 x 1 50 ml). The combined 
EtOAc layers were washed with brine and dried over sodium sulfate. The title compound was obtained in 100 % 
yield (1.52 g) as a white solid upon removal of the solvent. The compound was used for the next step without 
45 purification. 

1H NMR (CDCI3, 200 MH): 87 20 (m, 4H), 5.29 (m, 1H), 4.11 (m, 2H), 2.95 (m, 2H), 2.50 (dd, 1H), 1.50 (m, 13H). 

Step B : 3-methyrthio-2,3-dihydrospirof1 H-indene-1, 4 , -piperidine|-1'-carboxylic acid 1,1 -dimethyl ester 

To a solution of the title compound (1 .50 g, 4.95 mmol) from Step A in methylene chloride (50 ml), were added 
TsCI (1.06 g, 5.4 mmol), Et3N (0.76 ml, 5.4 mmol) and catalytic amount of dimethylaminopyndine. The mixture 
was stirred at room temperature for 20 hr. Water was added and the mixture was extracted with EtOAc (3 x 50 
ml). The combined EtOAc layers were washed with brine, and dried over sodium sulfate. A white solid was obtained 
upon removal of the solvent. A mixture of the white solid and sodium thiomethoxide (0.42 g, 5.94 mmol) in DMF 
(20 ml) was stirred at 50 - 60°C for 24 hr. Water was added and the mixture was extracted with EtOAc (3 x 100 
ml). The combined EtOAc layers were washed with water, brine, and dried over sodium sulfate. The title compound 
was obtained in 54% yield (0.89 g) as a colorless oil after flash chromatography (EtOAc : hexane = 1 :9). 
1 H NMR (CDCI3, 200 MH): 8 7.28 (m, 4H), 4.30 (t, 1H), 4.10 (m, 2H), 2.98 (t, 2H), 3.58 (dd, 1H), 2.08 (m, 3H), 
1.98 (m, 2H), 1 65 (m, 2H), 1.50 (s, 9H), 1.28 (t, 1H). 
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Step C : N-f1(RHf3-(methvtthio)-2,3^ihydrospiroh^^ 
carbonyllaminol-2-methvl propanamide 

A mixture of the compound obtained in Step B (0.86 g, 2.58 mmol), concentrated HCI (6 ml), MeOH (10 ml), 
and water (3 ml) was stirred at room temperature for 2 hr. the solvent was removed and the residue was dried 
under high vacuum. The residue was coupled to the intermediate obtained in Example 4, Step D (0.97 g, 2.58 
mmol) under the conditions described in Example 1 , Step A. The title compound was obtained in 78 % yield (1 .22 
g) as a thick oil after flash chromatography (EtOAc : hexane =1:1) 

1 H NMR (CDCI 3 , 400 MH. 1:1 mixture. 1:2 conformers): 5 8.14 (s, 1/3H), 8.08 (s, 2/3H), 7.76 (d, 2/3H), 7.60 (m, 
1/3H). 7.20 (m, 7H), 7.07 (m, 1/3H), 6.50 (m, 2/3H), 5.29 (m, 2/3H), 5.20 (m, 1/3H), 4.99 (m, 1H) ( 4.42 (m, 1H), 
4.14 (m, 1H), 3.56 (m, 1H), 3.18 (m, 5/3H), 2.91 (m, 1/3H), 2.59 (m, 2/3H), 2.50 (m, 1/3H). 2.28 (m, 1H), 1.98 (m, 
3H), 1.79 (1H), 1.57 (s, 4H), 1.46 (m, 14H), 1.00 (m, 2H), 0.31 (m, 2/3H), 0.10 (m, 1/3H) 

Step D : N-M(RH[3-(methvlthio)-2,3KJihvdrospir^ 
2-amino-2-methylpropanamide hydrochloride 

The title compound was obtained from the intermediate prepared in Step C as a pink solid using the procedure 
described in Example 103, Step B. 

1 H NMR (CD3OD, 400 MH, 1:1 mixture, 1:2 conformers): 57.62 (m, 2/3H), 7.55 (d, 1/3H), 7.43(d. 1/3H), 7.39 (m, 
2/3H), 7.30 (m. 1/3H), 7.17 (m, 6H), 6.64 (m, 2/3H), 5.25 (m, 2/3H). 5.19 (m, 1/3H). 4.36 (m, 1H). 4.22 (m, 1/3H), 
4.18 (m, 2/3H), 3.76 (m, 1H), 3.34 (m, 1/3H), 3.20 (m, 1H), 3.03 (m, 2/3H). 2.61 (m, 1H), 2.40 (m, 1H), 2.00 (d, 
1 H), 2.92 (d, 2H), 1 .86 (m, 1 H), 1 .61 (s, 5H), 1 .51 (d, 1 H), 1 .40 (m, 1 H), 1 .25 (m, 1 H), 1 . 1 0 (m, 1 H), 0.30 (m, 2/3H), 
0.09 (m, 1/3H). FAB-MS: 505 (M+1). 

EXAMPLE 115 

[0209] N-ri(RHr3-(memvlsuHonvlV2.3KJthvdra 
2-amino-2-methylpropanamide hydrochloride 

Step A : N-[1(RHI3'(methvlsuUonvl)'2,3-dihydrospirof1H"indene-1 ^'-piperidineM'-vllcarbonvl^'fff 1.1 -dimethyl- 
ethoxv)-carbonvllaminol-2-methylpropanam[de 

The title compound was obtained by oxidation of the compound prepared in Example 114, Step C with mCPBA 
in methylene chloride at -78° C and subsequent flash column purification. 

1 H NMR (CDCI3, 400 MH, 1:1 mixture, 1:3 conformers): 5 8.38 (d, 2/3H), 8.30 (s, 1/3H), 7.72 (m, 2/3H). 7.55 (m, 
4/3H), 7.20 (m, 6H), 7.08 (m, 1/3H), 6.52 (d, 1/3H), 6.45 (d, 1/3H), 5.25 (m, 1H), 4.99 (br s, 1H), 4.50 (m, 2H), 3.57 
(m, 1H), 3.18 (m, 2H), 2.80(m, 1H), 2.70 (m, 3H), 2.50 (m, 1H), 2.37 (m, 1H), 2.18 (m, 1H), 1.72 (m, 2H), 1.49 (m, 
15H), 1.15 (m, 1H), 0.90 (m, 1H), 0.20 (m, 2/3H), 0.02 (m, 1/3H). 

Step B : N-f 1 (RHf3-(methvlsuffonyl)-2.3<Jihvdrospirof 1 H-indene-1 ,4'-piperidin1-1 '-vl)-carbonyll-2-(indole-3-vn 
ethvl1-2-amino-2-methvlpropanamide hydrochloride 

The title compound was obtained from the compound prepared in Step A using the procedure described in 
Example 103, Step B. 

1 H NMR (CD3OD, 400 MH, 1:1 mixture. 1:2 conformers): 5 8.32 (m, 2/3H), 8.25 (m, 1/3H). 7.30 (m. BH), 6.70 (m, 
1H), 5.29 (m, 2/3H), 5.20 (m, 1/3H). 4.81 (m, 2H), 4.40 (m, 1H), 3.80 (m, 1H), 3.30 (m. 2H), 3.08 (m, 1H) f 2.95 (s, 
1 H), 2.89 (s. 2H), 2.63 (m, 1 H), 2 45 (m, 1 H), 2.30 (m. 1 H), 1 .84 (m, 1 H), 1 .65 (s, 5H), 1 .50 (s, 1 H), 1 .23 (m, 1 H), 
0.89 (m. 1H), 0.22 (m, 2/3H), 0 08 (m. 1/3H). FAB-MS: 537 (M+1). 

EXAMPLE 116 

N-f1-[f3-methoxy)carbonyl)pyridin-2-yl1spiro[1 H-indene-1 ^'-piperidinl-V-vllcarbonvlH-phenvlbutyll^-amino- 
2-methvlpropanamide hydrochloride 

[0210] 

Step A : 3-(trimethylstannyl)spirof 1 H-indene-1 .4'-piperidineH '-carboxylic acid 1 , 1 -dimethylethyl ester 

A mixture of the intermediate prepared in Example 80, Step A (2.00 g, 4.6 mmol), LiCI (1.27 g, 30 mmol), 
hexamethylditin (1 .51 g, 4.6 mmol) and 10% mole of tetrakis(triphenylphosphine)palladium (0.53 g, 0.46 mmol) in 
THF was stirred at 60°C for 24 hr under nitrogen. Water (20 ml) was added and the aqueous was extracted with 
EtOAc (3 x 40 ml). The combined EtOAc layers were washed with brine, and dried over sodium sulfate. The title 
compound was obtained as a colorless oil in 60% yield ( 1 .24 g) after flash chromatography (EtOAc : hexane = 2:8). 
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'H MNR (CDCI 3l 400 MH): 8 7.22 (m. 4H), 6.90 (s, 1H), 4.12 (m, 2H), 3.12 (m, 2H), 1.92 (m. 2H), 1.52 (s, 6H), 
1.47 (s, 9H), 1.30 (m, 2H), 0.30 (s, 3H). 

t 

Step B : N41 -[[3-ff2-)methoxvcarbonvnpyridyl1spiro[1 H-indene-1 .^-piperidineH -carboxvlic acid-1 , 1 -dimethyfeth- 
ylester 

A mixture of the title compound (0.25 g. 0.56 mmol) from Step A, methyl 2-bromopyridium-3-carboxy late (0. 1 21 
g, 0 56 mmol) and 10% mole of tetrakis(triphenylphosphine)palladium (64.7 mg) in toluene (20 ml) was heated to 
reflux for 24 hr. The solution was diluted with methylene chloride (50 ml) and washed with water, brine, and dried 
over sodium sulfate. The title compound was obtained in 36% yield (85mg) as a solid after flash chromatography 
(EtOAc : hexane = 3:7). 

1 H NMR (CDCI 3 , 400MH): 68.81 (d, 1H), 8.15 (d, 1H), 7.38 (m. 2H) t 7.20 (m, 3H), 6.99 (s, 1H), 4.21 (m, 2H). 3.52 
(s, 3H), 3.14 (m, 2H), 2.08 (m, 2H), 1.47 (m ( 11H). 

Step C : fHf3-fr(3-methoxv)carbonvllpyri^ 
carbamic acid 1,1-dimethvlethyl ester 

The title compound was obtained in 78% yield (0.106 g) from the title compound in Step B (0.096 g) under the 
coupling conditions described in Example 98, Step E. 

1H NMR (CDCI 3 , 400MH): 8 8.82 (m, 1H), 8.18 (m, 1H), 7.40 (m, 1H), 7.22 (m ( 9H), 6.95 (d, 1H), 5.49 (m, 1H), 
4.67 (m, 2H). 3.96 (d, 0.5H), 3.88 (d, 0.5H), 3.52 (s, 3H) ( 3.38 (t, 0.5H), 3.29 (t, 0.5H), 3.00 (m, 1H), 2.65 (m, 2H), 
2.10 (m, 0.5H), 1.98 (m, 0.5H), 1.75 (m, 4H), 1.54 (m, 3H), 1.47 (d, 9H). 

Step D : N-f 1 -ff3-ff O-methoxv^carponvllpyridin^-vllspiroll H-indene-1 ,4'-piperidinM Wllcarbonvll-4-phenvlbutvll- 
2-f f (1 , 1 -dimethylethoxv)carbonvl1amino1-2-methvlpropanamide 

The title compound was obtained in 84% yield (0.101 g) from the title compound in Step C (0.106 g) under 
the coupling conditions described in Example 1 , Step F. 

1 H NMR (CDCI 3 , 400MH): 8 8.80 (m, 1H), 8.18 (m, 1H), 7.39 (m, 1H), 7.18 (m, 9H), 6.92 (d, 1H), 4.98 (m, 2H), 
4.60 (m, 1H), 3.98 (d, 0.5H), 3.89 (d. 0.5H), 3.52 (s, 3H), 3.35 (t, 0.5H), 3.23 (t, 0.5H), 2.98 (t, 1H), 2.62 (m, 2H), 
2.10 (m, 0.5H), 1.98 (m, 0.5H), 1.75 (m, 4H), 1.62 (m, 3H) t 1.48 (m f 15H). 

Step E . N-H -rf3-methoxv)carbonyl1pyridin-2-yllspiro[1 H-indene-1 ,4'-piperidin1-1 '-yllcarbonyll-4-phenvlbutyll- 
2-amino-2-methvl-propanamide hydrochloride 

The title compound was obtained in 100% yield from the title compound in Step D using the procedure de- 
scribed in Example 98, Step G. 

1 H NMR (CD 3 OD, 400MH): 8 9.00 (m, 1H), 8.18 (m, 1H), 7.47 (m, 1H), 7.20 (m, 10H), 4.60 (m, 1H), 4.12 (d, 0.5H), 
4.00 (d, 0.5H), 3.65 (s, 3H) f 3.60 (m, 1 H), 3.1 2 (m, 1 H), 2.68 (m, 2H), 2.35 (m, 0.5H), 2. 10 (rn, 0.5H), 1 .72 (m, 4H), 
1.62 (m,6H), 1.50 (m,4H). 

EXAMPLE 117 

N-f 1-ff3-[f(3-carboxvlic actdlpyridin-2-vlIspiron H-indene-1 t 4'-piperidineM '-vllcarbonvlM-phenylbutvH-amin^- 
methylpropanamide hydrochloride 

[0211] The title compound was obtained by hydrolysis of the title compound from Example 116, Step D witn LiOH in 
MeOH/H 2 0 at room temperature for 20 hr and followed by deprotectton with HCI/dioxane for 2 hr. 
1 H NMR (CD 3 OD, 400MH): 88.98 (m, 1H), 8.22 (m, 0.5H), 8.10 (m, 0.5H), 7.45 (m, 1H), 7.20 (m, 10H), 4.60 (m, 1H), 
4.10 (m, 0 5H) t 4.00 (m. 0.5H), 3.50 (m, 1H). 3.10 (m. 1H), 2.68 (m, 2H), 2.35 (m, 0.5H), 2.10 (m, 0 5H), 1.80 (m, 4H), 
1 .56 (m, 10H). FAB-MS: 567 (m+1 ). 

EXAMPLE 118 

N-f1-ff3-f2-ethoxvcarbonvHphenvl1-2 t 3-dihvdrospirof1 H-indene-1, 4 , -piperidine-1 , -vncarbonvll-4-phenvlbutvl]-2- 
amino-2-methvlpropanamide hydrochloride 

Step A : 3-[2-Kethoxv)carbonvnphenyllsptro[1 H-indene-1, ^-piperidineM '-carboxvlic acid 1,1-dimethylethyl ester 
The title compound was obtained in 47% yield (0.181 g) from the title compound from Example 116, Step H 
(0.40 g, 0.89 mmol) and ethyl 2-bromobenzoate (0.225 g, 0.98 mmol) using the procedure described in Example 
114, Step B. 

1HNMR(CDCI 3 , 400MH): 67.94 (d. 1H), 7.52 (m, 1H).7.43(m, 2H), 7.38 (d, 1H), 7.32 (m,2H), 7.00 (d, 1H), 6.74 
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(s, 1H), 4 21 (m. 2H), 4.09 (q, 2H), 3.10 (m, 2H), 2.08 (m, 2H), 1.47 (m, 11 H), 0 83 (t, 3H). 

Step B : fHf3-f[(2-ethoxy)carbonvnphe^^ 
acid 1.1-dimethylethyl ester 

The title compound was obtained in 84% yield (0.208 g) from the title compound of Step A (0 176 g, 0.41 
mmol) using the procedure described in Example 101 , Step B. 

1 H NMR (CDCI 3 , 400MH): $ 7 95 (d, 1H), 7 55 (m, 1H). 7 46 (m, 1H), 7.39 (d, 1H), 7.29 (m, 1H), 7.27 (m, 2H), 
7.19 (m, 5H), 6.99 (m, 1H), 6.69 (d, 1H), 5.49 (m, 1H), 4.67 (m, 2H), 3.92 (m, 3H), 3.38 (t, 0.5H), 3.28 (t, 0.5H), 
3.00 (m, 1H), 2.62 (m. 2H), 2.10 (m, 0.5H), 1.97 (m, 0.5H), 1,74 (m, 4H), 1.47 (m, 12H), 0.84 (m, 3H). 

Step C : N-[Hf3-[f2-ethoxycaroonyl1phenyl1spiro|1H-in^ 
dimethylethoxy)carbonyl]amino1-2"methylpropanamide 

The title compound was obtained in 93% yield (0.22 g) from the title compound of Step B (0.208 g, 0.34 mmol) 
using the procedure described in Example 98, Step F. 

'H NMR (CDCI 3l 400MH): 5 7.95 (d, 1H), 7.55 (m, 1H), 7.44 (m, 1H), 7.39 (m, 1H), 7.18 (m. 8H), 6.99 (m„ 1H), 
6.69 (d, 1H), 5.07 (d, 1H), 4.97 (m, 1H), 4.66 (m, 1H), 3.94 (m, 3H), 3.37 (t, 0.5H), 3.25 (t, 0.5H), 2.99 (t, 1H), 2.64 
(m, 2H), 2.03 (m, 1H), 1.78 (m, 4H), 1.50 (m, 19H), 0.83 (t, 3H). 

Step D : N-M4f3-[2-ethoxycarbonvl1phenvn-spirof1H-indene 
no-2-methvlpropanamide hydrochloride 

The title compound was obtained as a white solid from the title compound of Step C using the procedure 
described in Example 98, Step G. 

1H NMR (CD 3 OD, 400MH): 5 7.93 (m t 1H), 7.64 (m, 1H), 7.48 (m, 2H), 7.38 (m, 1H), 7.19 (m, 8H), 6.90 (d, 1H), 
4.95 (m, 1H) ( 4.58 (m. 1H), 4.00 (m, 3H), 3.50 (m, 1H), 3.12 (m, 1H), 2.70 (m, 2H), 2.05 (m, 1H), 1.80 (m, 6H), 
1.62 (m, 6H), 1.47 (m. 2H). 0.89 (m, 3H). FAB-MS: 594 (m+1). 

EXAMPLE 119 

N-f 1 4r3-f[(2>ethoxv^carbonvnphenyll2 ( 3 , -dihydrospirof 1 H-indene-1 ,4'-piperidinM '-vllcarbonvM-phenvlbutvn'2' 
amino>2'methylpropanamide hydrochloride 

[0212] 

Step A . N-[ 1 -ff3-ff (2-ethoxy)carbonvllPhenyn2 1 3-dihvdro-spirof 1 H-indene-1 ,4'-piperidinM '•vncarbonvl'4-phenyl- 
butvn-2-f[(1,1-dimethvlethoxy)carbonvllamino1-2-methylpropanamide 

The title compound was obtained from the intermediate obtained in Example 116, Step C in 90% yield (0.086 
g) by hydrogenatbn with Pd/C in EtOH under a hydrogen filled balloon. 

1 H NMR (CDCI3, 400MH, 1:1 mixlure): 5 7.87 (m, 1H). 7.38 (m, 1H), 7.15 (m, 10H), 6.90 (d. 1H), 5.25 (m, 1H), 
5.08 (m, 0.5H), 4.93 (m, 0.5H), 4.57 (m, 1 H), 4.37 (m, 2H), 3 80 (m, 1H), 3.17 (m, 1H), 2.90 (m, 2H), 2.60 (m, 2H), 
2.00 (m, 1H), 1.77 (m, 2H), 1.60 (m, 2H), 1.42 (m, 24H). 

Step B : N-f1-f[3-[f(2-ethoxv)carbonvnphenyn2,3'-dihvdrospiro-f1 H-indene-1 .^-piperidinl-l'-vllcarbonyl^-phenvl- 
butyl1-2-amino-2-methylpropanamtde hydrochloride 

The title compound was obtained from the compound prepared in Step A as a white solid using the procedure 
described in Example 98, Step G. 

1 H NMR (CD3OD, 400MH):8 7.83(m, 1H), 7.42 (m, 1H), 7.18 (m, 10H), 6.85 (d, 1H), 5.21 (m, 1H), 4.49 (m, 1H), 
4,35 (m, 2H), 3.86 (m, 1H), 2.96 (m, 2H), 2.69 (m, 4H), 2.27 (m, 0.5H), 2.00 (m, 0.5H), 1.76 (m, 5H), 1.62 (m, 6H), 
1.39 (m,3H). 

EXAMPLE 120 

N-ethyl-V^fRH^-amino^-methyl-l-oxopropv^ 
piperidinel-3-acetamide hydrochloride Diastereomer 2 

[0213] 

Step A : N-ethyl-V^fRH^-ni.-dimethvlethoxvto 
pentvll2,3-dihvdrospiroM H-indene-1 ,4'-piperidinel-3-acetamide hydrochloride 
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The title compound from Example 101 Step C (0.1 2 g) was hydrogenated and the resulting acid was coupled 
to ethylamine according to the procedure described in Example 110, Step A. 

1 H NMR (CDCI 3 , 400MH): 6 7.20 (m, 9H\ 5.40 (m, 1H), 4.92 (m, 2H), 4.50 (m, 1H), 3.75 (m. 2H), 3.32 (m, 2H), 
3.20 (m, 0.5H), 3.05 (m, 0.5H), 2.65 (m, 4H). 2.22 (m, 1H), 2.05 (m, 0.5H), 1.88 (m, 0.5H), 1.73 (m, 2H), 1.47 (m, 
5 23H), 1.13 (m,3H). 

Step B : N-ethvl-1W2(RH(2-amino-2-methyl-1-oxopropv0amino^ 
dene-1 ^'-piperidinel-S-acetamide hydrochloride 

The title compound was obtained from the title compound in Step A using the procedure described in Example 
10 110, Step B. 

1 H NMR (CD 3 OD, 400MH): 58.15 (t, 1H). 7.18 (m, 9H), 4.46 (t, 1H), 3.91 (d, 0.5H), 3.81 (d, 0.5H), 3.61 (m, 1H), 
3.30 (m, 2H), 2.70 (m, 5H), 2.25 (m, 1.5H), 1.90 (m, 0.5H), 1.78 (m, 4H), 1.60 (m, 13H), 1.18 (m, 3H). FAB-MS: 
533 (M+1). 

TS EXAMPLE 121 

N-f1(R)-f(2,3 dihydrospirof 1 H-indene-1, ^-piperidinl-V-yQca^ 
2-amino-2-methvlpropanamide hydrochloride 

20 [0214] Prepared from 3,5-dimethoxybenzyl chloride (559 mg, 3.0 mmole) by the procedure described in Example 
40, Step A, and then Example 40, Step B to give 80 mg of the title compound. 

1 H NMR (400 MHz, CD 3 OD mixture of conformers): 7.18-7 08 (m,3 1/2 H), 6.80 (d, 7 Hz, 1/2 H), 6.53 (s, 1 H), 6.49 
(s, 1 H), 6.42 (s, 1/2 H), 6.39 (s, 1/2 H). 5.16 (t, 5 Hz, 1H), 4.50 (m, 3 H), 4.04 (m, 1 H), 3.79 (s, 3 H), 3.72 (s, 3 H), 
3.75 (m, 2 H), 3.27 (m, 1 H), 2.90 (m, 3 H), 2.11 (m,2H), 1.90-1.52 (m, 4 H), 1.63 (s, 3/2 H), 1.60 (s, 9/2 H). FAB- MS: 
2S 510.8 (M+1). 

EXAMPLE 122 

N-[1 (RH(2,3 dihydrospirof 1 H-indene-1 t 4'-piperidin1-1 '-vDcarbonvll^-O'.y-bisftrrfluoromethvllphenylmethvloxv^ethvll- 
30 2-amino-2-methylpropanamide hydrochloride 

[0215] Prepared from 3,5-bis(trifluofomethyl)benzyl chloride (787 mg, 3.0 mmole) by the procedure described in 
Example 40, Step A, and then Example 40, Step B to give 106 mg ol the title compound. 

iH NMR (400 MHz, CD 3 OD mixture of conformers): 7.99 (s, 1H), 7.95 (s, 1H), 7.91 (s, 1H), 7.20-7.03 (m, 3 1/2H), 6.74 
35 (d, 7 Hz, 1/2H), 5.25 (t, 7 Hz, 1H), 4.78 (s, 1 H), 4.73 (s, 1H), 4.50 (m, 1H), 4.11 (m, 1H), 3.84 (m, 2H), 3.33 (m, 1H), 
2.92 (m, 3H), 2.12 (m, 2H), 1.95-1.50 (m, 4H), 1.64 (s, 3/2H), 1.60 (s, 3/2H), 1.59 (s, 3/2H), 1.58 (s, 3/2H). FAB-MS: 
586.7 (M+1). 

EXAMPLE 123 

40 

N-f 1 (R,S)-f (2,3 dihydrospirof 1 H-indene-1 ^'-piperidinH WI)carbonvn-2-f(2 < -pyridothio)ethvn-2-amino-2- 
methylpropanamide trifluoroacetate 

[0216] 

45 

Step A - N-acetvl-S-(2-pyridvlHD.L)-cvsteine methyl ester 

To a solution of 2-mercaptopyridine (244 mg, 2.2 mmole) in 3 ml of acetonitrile was added methyl acetami- 
doacrylate (286 mg, 2.0 mmole) and potassium carbonate (552 mg, 4.0 mmole) at room temperature. The solution 
was heated to 50°C for 16 hours and then poured into water. The mixture was extracted with methylene chloride. 
50 The organic layers were dried over sodium sulfate and concentrated. Purification by chromatatron (silica gel, meth- 

ylene chloride/methanol=15/1) gave 250 mg (50%) of title compound. 

1 H NMR (200 MHz, CDCI 3 mixture of conformers): 8.42 (d, 5 Hz, 1H), 7.82 (m, 1H), 7.52 (td, 7, 2 Hz. 1H), 7.25 
(d, 7 Hz), 7.06 (td, 5, 2 Hz), 4.77 (m, 1H), 3.73 (s, 3H), 3.62 (d. 8 Hz, 1H), 3.58 (d, 8 Hz, 1 H), 1.95 (s, 3 H). 

55 Step B : N-f 1 (R.S)-f (2,3 dihydrospirof 1 H-indene-1 .^-piperidinl-V-vllcarbonyll^-l (2'-pyridothio)ethyll carbamic ac- 

id 1,1-dimethylethyl ester 

To a solution of the intermediate obtained in this Example. Step A (250 mg, 0.98 mmole) in 1 ml methanol and 
1 ml 12 N hydrochloric acid was refluxed for 16 hours, and then concentrated. The residue in 1 ml 1N aqueous 
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sodium hydroxide was added di-t-butyldicarbonate in 1 mi 1 ,4-dioxane at room temperate. After 24 hours, the 
mixture was diluted with ethyl acetate and acidified with 0.5 N hydrochloric acid to pH=2.0. The organic layer was 
dried over sodium sulfate, filtered and concentrated The residue in 10 ml methylene chbride was added spiro 
jl H-indane-1 ,4'-pipe~ridine] hydrochloride (233 mg, 1.0 mmole), EDC, HOErCand triethylamine (1 40 ml, 1 "0 mmole) 
5 The reaction was stirred for four hours and poured into water. The mixture was extracted with ethyl acetate and 

the organic extract was dried (fs^SC^) and then evaporated. The residue was purified by chromatatron (silica gel) 
to give 160 mg (34%) of the title compound. 

1 H NMR (200 MHz, CDCI 3> mixture of diastereomers and conformers): 8.36 (m, 1 H), 7.48 (m, 1 H), 7.22-6.93 (m, 
6 H), 5.55 (m, 1 H) ( 5.08 (m, 1 H), 4.65-4.14 (m, 2 H), 3.75-3.22 (m, 3 H), 2 95 (t, 7 Hz, 2 H), 2.86 (m, 1 H), 2.10 
10 (t, 7 Hz, 2 H), 1 .95-1 .70 (m, 4 H), 1 .42 (s, 9 H). 

Step C N-[1(R,S)-[(2,3 dihvdrospirof1H-indene-1,4'-piperid^ 
2-methylpropanamide trifluoroacetate 

Prepared from the intermediate obtained from this Example, Step B (160 mg, 0.34 mmole), by the procedure 
is described in Example 38, Step C to give 112 mg (57%) of the title compound. 

!H NMR (200 MHz, CD 3 OD, mixture of diastereomers and conformers): 8.41 (m, 1 H), 7.61 (m, 1 H), 7.33-7.10 
(m, 6 H), 5.28 (m, 1 H), 4.43 (m, 2 H), 3.78 (m, 1 H), 3.50-3.20 (m, 2 H), 2.94 (t, 7 Hz, 2 H), 2.91 (m, 1 H), 2.16 
(m, 2 H), 2.03-1.55 (m, 4 H), 1.63 (s, 3/2 H), 1 60 (s, 3/2 H), 1.59 (s, 3/2 H), 1.58 (s, 3/2 H). FAB-MS: 453.5 (M+1). 

20 EXAMPLE 124 

N-[1(R,SH(2.3 dihvdrospirol1H-indene-1,4'-piperidin1-V^ 

2-methylpropanamide hydrochloride and N-f1(R,S)-[(2,3 dihydrospiroflH-indene-l^'-piperidinl-V-vDcarbonyll^-fR. 
S)-f(2 , -pvridosulfonvl)ethvl1-2-amino-2-methylpropanamide hydrochloride 

25 

[0217] A solution of N-[1(R,S)-[(2,3 dihydrospirc{1 H-indene-1 ,4'-piperid^ 

2-amino-2-methylpropanamide trifluoroacetate (81 mg, 0.143 mmole) in 0.5 ml TFA was slowly added 30% hydrogen 
peroxide (20.4 ml) at 0°C. After stirring overnight, the reaction mixture was concentrated and purified by Pre-TLC (silica 
gel. CH 2 Cl2/MeOH/NH 4 OH=1 5/1/0 1). Three compounds were isolated. All of these three compounds were acidified 

30 by HCI in ether to give hydrochloride salt. 

1 H NMR (400 MHz, CD 3 OD, more polar sulfoxide mixture of diastereomers and conformers): 8.70 (m, 1 1/2 H), 8.12 
(t, 7 Hz, 1 H), 8.00 (m, 1 H), 7.58 (m, 1 H), 7.19-7.07 (m, 3 1/2 H), 5.49 (m, 1 H), 4.42 (d, 13 Hz, 1 H), 4.00 (m, 1 H), 
3.57 (m, 1 H), 3 36 (m, 2 H), 2.93 (t, 7 Hz, 2 H), 2.86 (m, 1 H), 2.1 3 (m, 2 H), 1 .90 -1 .54 (m, 10 H). FAB-MS: 469.5 (M+1 ). 
1 H NMR (400 MHz, CD 3 OD, less polar sulfoxide mixture of diastereomers and conformers): 8.69 (m, 1 H), 8.54 (m, 

35 1/2 H), 8.09 (t, 7 Hz, 1 H), 7.96 (t, 8 Hz, 1 H), 7.56 (m, 1 H), 7.20-7.07 (m, 3 1/2 H), 5.54 (m, 1 H), 4.46 (dd, 12, 1 Hz, 
1 H), 4.00 (m, 1 H), 3.74 (m, 1 H), 3.36(dd, 13, 8 Hz. 2 H), 2.94 (t, 7 Hz, 2 H), 2.91 (m, 1 H), 2.13 (m, 2 H), 2.00-1.60 
(m, 4 H) 1.56 (s, 3/2 H), 1.55 (s, 3/2 H), 1.43 (s, 3/2 H), 1.40 (s,3/2 H). FAB-MS: 469.5 (M+1). 
1 H NMR (400 MHz, CD 3 OD, sulfone, mixture of diastereomers and conformers): 8.77 (m, 1 H), 8.70 (m, 1/2 H), 8.13 
(m. 2 H), 7.73 (m, 1 H), 7.20-7.05 (m, 3 1/2 H), 5.51 (m, 1 H), 4.39 (m, 1 H), 4.12-3.97 (m, 2 H), 3.83 (m, 1 H), 3.35 

40 (m, 1 H), 2.93 (t, 7 Hz, 2 H), 2.87 (m, 1 H). 2.14 (m, 2 H), 2.00-1 .60 (m, 4 H) 1 .60 (s, 3/2 H), 1 .57 (s, 3/2 H), 1 .55 (s, 3 
H). FAB-MS: 485.6 (M+1). 

EXAMPLE 125 

45 N-M (SH(2.3 dihvdrospiroM H-indene-1 ,4'-piperidin1-V-vl)carbonvl1-2-f(cvclopropylmethvlthio)ethyl1-2-amino-2- 
methylpropanamide trifluoroacetate 

[0218] 

50 Step A : N-f1 (R.SH (2,3 dihvdrospirofl H-indene-1 ^'-piperidinM'-vncarbonvn^-Kcvclopropvlmethvlthio^ethyll car- 

bamic acid 1,1-dimethylethy! ester 

The title compound (166 mg) was prepared from d-cysteine according to the procedure given in Example 61, 

step A with the exception that bromomethyl cyclopropane was used instead of 2-iodopropane. 

1 H NMR (200 MHz, CDCI 3 , 1:1 mixture of conformers): .24(m, 2H), 57 (m, 2H), 1.0 (m, 1H), 1 44 (s. 4 5H), 1.45 
55 (s, 4.5H), 1.5-2.0 (m, 5H), 2.11 (t, 7 Hz, 2H), 2.53 (t. 7 Hz, 2H), 2.8-3.05 (m, 4H), 3.33 (m, 1H), 4.05 (m. 1H), 4.62 

(m, 1H), 4.88 (m, 1H), 5.5 (m, 1H), 7.1-7.3 (m, 4H), FAB MS calculated for q> 5 H 36 N 2 0 3 S 444; found 445 (M+H). 

Step B : N-f1(SM(2.3 dihvdrosoirofl H-indene-1 ,4 , -piperidin1-1'-vncarbonvll-2-|(cvclopropvlmethvlthio)ethvl1- 
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2-amino-2-methvlpropanamide trifluoroacetate 

The title compound was prepared from 166 mg of the intermediate obtained in step A and 91 mg of BOC-a- 
methyl alanine according to the procedure described in Example 61, step B. 

1 H NMR (200 MHz, CD 3 OD):~2 (m. 2H), .55 (m, 2H), .95(m, 1H), 1.5-2.0 (m, 10H), 2.13 (m, 2H), 2.5 (m, 2H), 
5 2.75-3.1 (m, 5H), 3.3-3.5 (m, 1H), 4.07 (m, 1H), 4.50 (m, 1H), .09 (m, 1H), 7.05-7.25 (m, 4H). FAB MS calculated 

for C^H^N^S 429; found 430 (M+H) 

EXAMPLE 126 

io N-f1 (SH(2,3 dihvdrospirof 1 H-indene-1 t 4'-piperidin1-1 '-vhcarbonvn-2-f (cvdopropvlmethvlsuffinvl)ethvll-2-amino- 
2-methylpropanamide trifluoroacetate 

[0219] A solution of the intermediate obtained in Example 125, step A in 5 ml 1:1 TFA/CH 2 CI 2 was stirred for 1 hour. 
The solution was concentrated under vacuum and azeotroped 2 times from toluene. The residue was dissolved in 10 

15 ml CH 2 CI 2 and cooled to 0°C. EDC, HOBt, NMM and a-methyl alanine were added and the solution was stirred for 16 
hours while gradually warming to room temperature. The solution was poured into ethyl acetate and washed sequen- 
tially with 1N NaHS0 4 (aq), water, saturated NaHC0 3 (aq.) and brine. The organic phase was dried over anhydrous 
MgS0 4 , filtered and concentrated. The material was purified by flash chromatography (25 X 150 mm, silica gel, 60% 
ethyl acetate in hexanes). A solution of 26.5 mg of this material in 2 ml methanol was treated with a solution of 22 mg 

20 Nal0 4 in 1 ml water and stirred for 1 hour. The mixture was poured into ethyl acetate and washed sequentially with 
1N NaHS0 4 (aq.), water, saturated NaHC0 3 (aq.) and brine. The organic phase was dried over anhydrous MgS0 4 , 
filtered and concentrated. The material was purified by flash chromatography (25 X 150 mm, silica gel, 0-5% methanol 
in CH 2 CI 2 ) to provide 22 mg (81%) of the desired intermediate. A solution of this material in 1 ml CH^CI 2 and 1 ml TFA 
was stirred for 1 hour and then concentrated to afford 25 mg of the title compound. 

25 1H NMR (200 MHz, CD 3 OD): .43 (m, 2H), .7 (m, 2H), 1.3 (m, 1H), 1.5-2.2 (m, 12H), 2.7-3.5 (m, 8H), 4.0 (m, 1H), 4.5 
(m, 1H). 5.44 (m, 1H), 6.64 (d, 7 Hz, 1/2H), 7.05-7.25 (m, 4H). FAB MS calculated for C^H^N^S 445; found 446 
(M+H). 

EXAMPLE 127 

30 

N-f 1 fSH (2.3 dihvdrospirof 1 H-indene-1 .4'-piperidin1-1 '-vncarbonvll^-ffcvclopropvlmethvlsulfonvDethvn^-amino- 
2-methylpropanamide trifluoroacetate 

[0220] The title compound (22 mg) was prepared from the intermediate obtained in Example 125, step A according 
35 to the procedure given in Example 126, with the exception that 115 mg of OXONE were used instead of Nal0 4 . 

1 H NMR (200 MHz, CD 3 OD): .46 (m, 2H). .72 (m, 2H), 1.19 (m, 1H), 1.5-2.2 (m, 12H), 2.8-3.0 (m, 1H), 2.94 (t, 6 Hz, 
2H), 3. 1 2 (t, 6 Hz, 2H), 3.3-3.83 (m, 3H), 4.07 (m, 1 H), 4.47 (m, 1 H), 5.56 (m, 1 H), 7.05-7.20 (m, 4H). FAB MS calculated 
for C 24 H 3S N 3 0 4 S 461; found 462 (M+H). 

40 EXAMPLE 128 

N-M(SH(2,3 dihvdrospirof 1 H-indene-1 t 4'-piperidin1-V-vncarbonyl1-2-f(2-methvl-1-propenvlthio)ethvl]-2-amino- 
2-methylpropanamide trifluoroacetate 

45 [0221] 

Step A : N-f1(R,S)-f(2,3 dihvdrospirof 1 H-indene-1, 4 , -piperidin1-1 , -vl)carbonvl1-2-f(2-methvl-1-propenylthio)ethvn 
carbamic acid 1,1-dimethvlethvl ester 

The title compound (438 mg) was prepared from d-cysteine according to the procedure given in Example 61, 
50 step A with the exception that 3-bromo-2-methyl propene was used instead of 2-bdopropane. 

'H NMR (200 MHz, CDCI 3 , 1:1 mixture of conformers): 1.45(s, 4.5H), 1.46(s, 4.5H), 1.62(s, 3H), 1.7-1.9(m, 4H), 
2. 1 (m, 2H), 2.6-3.4(m, 1 0H), 4.0(m, 1 H), 4 51 (m, 1 H), 4.88(s, 2H), 5.5(m, 1 H), 7. 1 -7.26(m, 4H). FAB MS calculated 
for C 25 H 36 N 2 0 3 S 444; found 445 (M+H). 

55 Step B : N-f 1 (S)-[(2,3 dihvdrospirof 1 H-indene-1 ,4'-piperidin|-1 '-yl)carbonvll-2-f (2-methyl-1 -propenvlthiotethvll- 

2-amino-2-methylpropanamide trifluoroacetate 

The title compound (17.2 mg) was prepared from 438 mg of the intermediate obtained in step A and 240 mg 
of BOC-a-methyl alanine according to the procedure described in Example 61 , Step B. 
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1 H NMR (200 MHz, CD 3 OD): 1.5-1.9 (m, 9H), 1.62 (s, 3H), 2.14 (m, 3H), 2.65-3.43 (m, 10H), 407 (m, 1H). 4.49 
(m, 1 H), 4.88 (m, 2H), 5.07 (m, 1 H), 7.05-7. 1 (m, 4H). FAB MS calculated for C^H^C^S 429; found 430 (M+H). 

EXAMPLE 129 

5 

N-f1(S)-f(2 t 3dihvdfospirof1H-indene-1.4 , -piperidin1-1 , -vl)carbonvl1-2-f(2-methyl^ 
2-methylpropanamide trifluoroacetate 

[0222] The title compound (42.7 mg) was prepared from the intermediate obtained in Example 1 28, step A according 
10 to the procedure given in Example 126. 

'H NMR (400 MHz, CD 3 OD): 1 .55-165 (m, 8H), 1 .70-2.0 (m, 5H), 2.1-2.17 (m, 2H), 2.9-3.0 (m, 3H), 3.07-3.67 (m, 5H), 
3.98-4.03 (m, 1H), 4.49 (m. 1H), 4.47-5.08 (m, 1H), 5 08-5.14 (m, 2H), 5.42-5.46 (m, 1H), 7.05-7.18 (m, 4H). FAB MS 
calculated lor C^HasNPaS 445; found 446 (M+H). 

is EXAMPLE 130 

N-[1(S)-f(2 l 3dihvdrospiro|1H-indene'1 t 4'-piperidin1-1 , -vl)carbonyll-2-f(2-methvl-1 -propenylsurfonvl)ethvn-2-amino- 
2-methylpropanamide trifluoroacetate 

20 [0223] The title compound was prepared from the intermediate obtained in Example 128, step A according to the 
procedure given in Example 129, with the exception that 86 mg of OXONE were used instead of Nal0 4 . 
'H NMR (200 MHz, CD 3 OD): 1.49-2.19(m, 12H), 1.96(s, 3H), 2.87-3.0(m, 3H), 3.25-4.1(m, 6H), 4.44-4.5(m, 1H), 
5.18-5.25(m, 2H). 5.48-5.60(m, 1H), 7.07-7.15(m, 4H). FAB MS calculated for 02^35^048 461; found 462 (M+H). 

25 EXAMPLE 131 

N-fl^fteSdihydrospiroflH-indene-l.^-piperidinH 
thvlpropanamide trifluoroacetate 

30 [0224] About 50 mg of 10% Pd on carbon was added to a solution of the product obtained in Example 128, step B 
in 2 ml methanol. This mixture was stirred for 16 hours under 1 atom, of hydrogen and then filtered through Celite and 
concentrated to provide 6.9 mg of the title compound. 

'H NMR (400 MHz, CD 3 OD): .97-1.01 (m, 4H), 1.1-1.43 (m, 2H), 1.56-1.96 (m, 11H), 2.12-2.17 (m, 2H), 2.43-2.5 (m, 
2H), 2.75-3.03 (m, 4H), 3.29-3.43 (m, 4H), 4.04-4.08 (m. 1H), 4.48-4.51 (m, 1H),5.06 (t, 6 Hz, 1H), 5.08-5.14 (m, 2H), 
3S 7.05-7.20 (m, 4H). FAB MS calculated for C2 4 H 37 N 3 0 2 S 431 ; found 432 (M+H). 

EXAMPLE 132 

N-[1(S)-f(2.3dihvdrospirof1H-indene-1 l 4 , -piperidinl-1 , -vl)caitjonvll-2-f(2-methvlpropylsulfonv^ 
40 methvlpropanamide trifluoroacetate 

[0225] The title compound was prepared from the product obtained in Example 1 30 according to the procedure given 
in Example 1 31 . 

'H NMR (400 MHz. CD 3 OD): 1.21 (m, 5H), 1.43-1.45 (m, 1H), 1.57-1.64 (m, 7H), 1.7-2.17 (m, 5H), 2.34 (m, 1H), 
45 2.92-2.97 (m, 2.5H), 3.1 (m, 1.5H), 3.3-3.75 (m, 4H), 4.03-4.07 (m, 1H), 4.45 (m, 1H), 5.53 (m, 1H), 7.05-7.2 (m, 4H). 
FAB MS calculated for C 24 H 37 N 3 0 4 S 463; found 464 (M+H). 

EXAMPLE 133 

50 N-f 1 (R,SH(2,3 dihvdrospirof 1 H-indene-1 ,4'-piperidin1-1 , -vncarbonvl1-2-l(phenylthio)ethvn-2-amino-2-methvl- 
propanamide trifluoroacetate 

[0226] 

55 Step A : 

The title compound was prepared from 1 .29 g of N-acetyl-S-phenyl-d, 1 -cysteine and 1 .28 g of the sptroindane 
hydrochloride according to the procedure given in Example 38, step B. 

!H NMR (200 MHz, CD 3 OD): 1.35-2.12 (m, 9H), 2.7-2.95 (m, 3H), 3.1-3,35 (m, 3H), 3.7 (m, 1H), 4.44 (m. 1H), 
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5.07 (m, 1H), 7.05-7.48 (m. 9H). FAB MS calculated for C^H^N^S 408; found 409 (M+H). 

Step B : N-f 1 (R,SH(2,3 dihydrospirof 1 H-indene-1 ,4'-piperidinH WI)carbonvl1-2-f(phenvlthio)ethvn-2-amino- 
2-methylpropanamide triffuoroacetate 

s A solution of the intermediate obtained in step A in 1 00 ml methanol and 100 ml of concentrated aqueous HCI 

was refluxed for 16 hours. The solution was concentrated and azeotroped 2 times from benzene. To a solution of 
this salt in 50 ml CHgC^ was added 1 .0 g BOC-a-methyl alanine, NMM, EDC and HOBt. This solution was stirred 
for 16 hours and then poured into 700 ml ethyl acetate and washed with 1 N NaHS0 4 (aq.), H 2 0 and saturated 
aqueous NaHC0 3 . The organic layer was dried over MgS0 4 , filtered and concentrated. The material was purified 

io by MPLC(40% EtOAc/hexane, silica gel) to provide 633 mg of the BOC-protected intermediate. The BOC protecting 

group was removed from 77.6 mg of this intermediate by stirring in 1 ml Ch^C^ and 1 ml TFA for 1 hour and then 
concentrating to afford the title compound. 

1 H NMR (200 MHz, CD 3 OD): 1.39-1.75 (m, 10H), 2.03-2.2 (m, 2H), 2.75-2.93 (m, 3H), 3.13-3.4 (m, 4H), 3.62 (m, 
1H), 4.41 (m, 1H), 7.05-7.5 (m, 9H). FAB MS calculated for C 26 H 33 N 3 0 2 S 451; found 452 (M+H). 

EXAMPLE 134 

N-H (R,SH(2,3 dihvdrospirof 1 H-indene-1 t 4'-piperidinH , -vl)carbonvll-2-fphenylsulfinvl)ethvH-2-amino-2-me- 
thvlpropanamide trifluoroacetate 

20 

[0227] A solution of 84 mg of the BOC-protected intermediate synthesized in Example 1 33, step B in 2 ml of methanol 
was treated with a solution of 67 mg Nal0 4 in 1 ml water. After 1 hour the solution was poured into 200 mi of ethyl 
acetate and washed with water. The organic layer was dried over MgS0 4 , filtered and concentrated. The material was 
purified by flash chromatography (60% EtOAc/hexane) to afford 14.9 mg (17%) of the desired intermediate. A solution 
2S of this material in 2 ml of 1:1 TFA:CH 2 CI 2 was stirred for 1 hour and then concentrated to provide the title compound 
(16 mg, about 100%). 

NMR (200 MHz, CD 3 OD): 1.3-1.9 (m, 10H), 2.03-2.2 (m, 2H), 2.89-2.95 (m, 3H), 3.15-3.4 (m, 3H), 3.7-3.97 (m, 
1H), 4.43 (m, 1H). 5.26-5.45 (m, 1H), 7.1-7.2 (m, 4H), 7.6-7.78 (m, 5H). FAB MS calculated for C2 6 H 33 N 3 0 3 S 467; 
found 468 (M+H). 

30 

EXAMPLE 135 

N-H(RHr2,3-dihvdro-3ff(methylam^ 
ethvl-2-amino-2-methvlpropanamide hvdroch loride 

35 

[0228] 

Step A : S-amino^S-dihvdrospironH-indene-I.A'-piperidinel-V-carboxvlic acid 1,1-dimethvlethvl ester 

To a mixture of the intermediate obtained in Example 4 Step A (850 mg, 2.80 mmol) and hydroxylamine hy- 

40 drochloride (2.1 g, 29.5 mmol in ethanol (8 ml) and water (8 ml) was added 10% sodium hydroxide and the mixture 

was stirred overnight. The pH was adjusted to 12 with sodium hydroxide and the mixture was extracted with ethyl 
acetate (5 x 1 vol). The organic layers were dried over sodium sulfate, filtered, and concentrated to provide the 
oxime. The crude product (700 mg, 2.20 mmol) was added to a suspension of palladium hydroxide (350 mg) in 
acetic acid (3.0 ml). The mixture was purged with hydrogen and stirred under a hydrogen atmosphere for 1 4 hours. 

45 The mixture was filtered through celite, concentrated and azeotroped from toluene to yield the title compound (623 

mg, 2.09 mmol). 

Step B : 2,3-dihvdro-3-ff(methvlamino)caro^^ acid 1,1- 

dimethylethyl ester 

so To a mixture of the intermediate obtained in Step A (263 mg, 0.865 mmol) and triethylamine (0.145 ml, 1.03 

mmol) in methylene chloride was added methylisocyanate (0.061 ml, 1 .03 mmol). The reaction mixture was stirred 
overnight and then applied to a flash chromatography column. Flash chromatography (silica gel, methylene chlo- 
ride/ethyl acetate 1:1) provided the title compound (206 mg, 0.57 mmol) 

55 Step C : N-[1(RHf2,3-dihvdro-3f[(methylaminote^ 

(indol-3-yl)ethyl1-2-ff ( 1 , 1 -dimethylethoxv)carbonyl1amtnol-2- methylpropanamide hydrochloride 

The title compound from Step B (125 mg, 0.348 mmol) was stirred for 1 h in a mixture of methylene chloride 
and TFA (1:1). The solution was then concentrated and azeotroped from toluene (3 x 10 ml). The residue was 
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reacted with the compound prepared in Example 4, Step D (145 mg, 0.38 mmol), EDC (86.4 mg. 0.45 mmol), 
HOBT (61.0 mg, 0.45 mmol), and NMM (0.42 ml, 0.383 mmol) in methylene chloride according to the procedure 
used for Example 1 , Step A, to provide the title compound (78 mg, 0.125 mmol). 

s Step D : N-[1 (RHI2.3-dihvdro-3 [f(methylamino)carbonvnaminolspiro[ 1 H-indene-1 .^-piperidinl-V-vllcarbonytl^- 

(indol-3-yl)ethyl-2-amino-2-methylpropanamide hydrochloride 

The title compound (49.1 mg, 0.88 mmol) was prepared from the immediate obtained in Step C (68 mg, 0.10 
mmol) according to the procedure described in Example 4, Step F. 

1 HNMR (400 MHz, CD 3 OD 1:1 mixture of diastereomers): 7.40-7.13 (m), 6.93-6.92 (m), 6.80-6.78 (m) 5.29-5.13 
io (M), 4.62-4.45 (m), 4.15-4.02 (m), 3.80-3.65 (m), 2.96-2.70 (m), 2.25-2.15 (m), 2.05-1.90 (m), 1.75-1.45 (m) FAB- 

MS: 522 (M+1). 

EXAMPLE 136 

'5 Preparation of N-f 1 (R)-[f3f(methvlsulfonyl)amino1-2,3-dihvdrospirori H-indene-1 .4'-pipendinl-1 '-vncarbonyll-2- 
(phenvlmethoxv)ethvl1-2-amino-2-methylpropanamide hydrochloride 

[0229] 

Step A : 1 '-(1 . 1 -Dimethvlethvtoxvcarbonvl)-3-(methylsulfonvl)amino-2.3-dihvdrospiro(1 H-indene-1 ,4'-piperidine) 

A sample of V-(1,1-Dimethylethyloxyrarbony0 pre- 
pared by hydrogenation of 500 mg of oxime (1 .58 mmole) as in Example 1 35 Step A, in 3.5 mL methylene chloride 
containing 475 mg of DMAP (2.46 x 1.58 mmole), and 550 X of triethylamine (2.51 x 1.58 mmole), was stirred 
under nitrogen in an ice bath while adding a solution of 270 X of methanesulfonyl chloride (2.2 x 1 .58 mmole) in 3 
2S mL methylene chloride dropwise over 2-3 minutes. The suspension was stored over night in the refrigerator. It was 

then washed twice with water, dried with magnesium sulfate and concentrated under reduced pressure to a gum. 
Preparative TLC on four 8" x 8" x 1,000 \i GF silica gel plates using 1:2 ethyl acetate: hexane afforded the title 
compound, which crystallized on standing. Yield: 322 mg (54%) 
Calc. for C 19 H 28 N 2 0 4 S: MW = 380.51 , found m/e = (m+1 ) 381 .1 . 

30 

Step B : 3-(Methvlsulfonvl)amino-2 t 3-dihydrospiro(1 H-indene-1 ^'-piperidinel 

The product from the previous example was taken up with cooling in an ice bath in ca. 3 mL of TFA. When 
the dissolution was complete, the bath was removed, and the reaction allowed to stand for 30 minutes. It was then 
concentrated to a gum under reduced pressure, taken up in chloroform, and shaken with 1 M dipotassium hydrogen 

35 phosphate to which sufficient sodium hydroxide solution had been added to bring the pH to >1 0. The organic phase 

was removed and the extraction repeated with three more portions of chloroform. After drying with magnesium 
sulfate, the combined chloroform solutions were concentrated and the resultant crude product purified by prepar- 
ative tic on three 8" x 8" x 1 ,000 u. silica gel GF plates developed with 0.5:5:95 cone, ammonium hydroxide: meth- 
anol: chloroform. Extraction of the isolated band with 3:30:70 cone, ammonium hydroxide: methanol: chloroform, 

<o and evaporation afforded the title compound. 

Calc. for C 14 H 19 N 2 0 2 S: MW = 279.38; found m/e = (m+1) 280.9. PMR (200MHz; C0CI 3 ) :7.44«7.24 (m, 4H), 5.03 
(t, J=8 Hz, 1H), 4.65 (bs, 1H), 3.12 (s, 3H), 3.11-3.02 (m, 1H), 2.95-2.72 (m, 3H), 2.09 (dt, J=4, 12 Hz, 1H), 1.9-1.7 
(m, 3H), 1.7-1.4 (m, 3H). 

45 Step C : N-f1(R)-f[3-f(Methvlsulfonvl)amtno1-2 t 3-dihvdrospiroI1 H-indene-1, ^-piperidinl-V-vllcarbonvll^-phenvl- 

methyloxv)ethyl]carbamic acid 1,1-dimethylethyl ester 

Substituting the product from the above step in Step A, Example 63, for 2, 3-dihydrospiro(1 H-indene-1, 4'-pip- 
eridine) hydrochloride, and EDC for DCC, the title compound is obtained. 
Calc. for C 29 H 39 N 3 0 6 S: MW = 557.71; found m/e = (m+1 ) 558.9 

50 

Step D : 1 '-ff2(BVAmino-1 -oxo-3-(phenvlmethvloxv)1propvl1-3-f(methvlsulfonvl)amino1-2,3-dihydrospirof 1 H-in- 
dene-1 ,4'-pipendine1 

Substituting the product from the above step in Step B, Example 63, for 2, 3-dihydrospiro(1 H-indene-1 ,4'-pip- 
eridine) hydrochloride, the title compound is obtained. 
55 Calc. for C 24 H 31 N 3 0 4 S : MW = 457.59; found m/e = (m+1 ) 458.5. 

StepE : N-fri(B)-3-f(Methvlsulfonvl)amino1-2,3-dihvdrospiron H-indene-1, 4'-piperidine1l-r-yncarbonvll-2-(phenyl- 
methvloxv)ethvl12-f(1 . 1- dimethvlethvtaxv)carbonyllamino]-2-methvlpropanamide 



106 



EP 0 662 481 B1 



Substituting the product from the above step in Step C, Example 63, for the product from Step B, Example 
63 , the title compound is obtained 

Step F : N-f1(RHf3-f(Methvlsulfonyl)aminol-2.3-dihvdr^ 
5 melhoxy)ethyl1-2-amino-2-methylpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63 , the title compound is obtained. 

Calc. for C28H38N405S: MW = 542.7; found m/e = (m+1) 543.8 PMR (200MHz; CDCfe): 8.31 ('quart 1 , J=8 Hz), 
7.45-7.19 (m), 6.9-6.8 (m), 6.73-6.63 (m), 5.25-4.9 (m), 4.7-4.4 (m), 4.60 (s), 4.57 (s), 4.07 (bt, J=14 Hz), 3.81-3.51 
10 (m).3.32-2.98 (m), 3.08 (s), 2.9B-2.65 (m), 2.13-1.70 (m), 1.70-1.25 (m), 1.34 (s). , 

Step G : N-f1(RH[3-[(Methylsulfonvl)amino1-2.3^ 
methoxv)ethyl]-2-amino-2-methvlpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
is 63 , the title compound is obtained. 

EXAMPLE 137 

Preparation of N-[1 (RHf3-[f (phenvlmethoxv)carbonvllamino1-2 t 3-dihvdrospirof 1 H-indene-1 .4'-piperidinl-1 '-yll 
20 carbonvl1-2-(phenvlmethoxv)ethvl1-2-amino-2-methylpropanamide hydrochloride 

[0230] 

Step A : 1'-(1,1-Dimethvlethvloxycarbc^vl)-^ 
25 pipe rid in 8 

A sample of ca. 0.55g 1 '-(1 ,1 -dimethylethyloxycarbonyl)-3-amino-2,3-dihydrospiro(1 H-indene-1 ,4-piperidine) 
(1 .82 mmole), in 5 mL methylene chloride containing 243 mg of DMAP (1 .1 x 1 .82 mmole), and 277A.of triethylamine 
(1.1 x 1.62 mmole), was stirred under nitrogen in an ice bath while adding a solution of 317Xof benzyloxycarbonyl 
chloride (1.2 x 1 .82 mmole) in 2 mL methylene chloride dropwise over 2-3 minutes. The suspension was stored 
30 over night in the refrigerator. It was then washed with water, 5% citric acid, dried with magnesium sulfate and 

concentrated under reduced pressure to a gum. Preparative TLC on eight 8" x 8" x 1,000u, silica gel GF plates 
using 1:1 ether: hexane afforded 250 mg of the title compound. 
Calc. for C 2 7H 36 N 4 0 6 S 2 : MW = 576.7; found m/e = (m+1) 577.5. 

35 Step B : 3-[(PhenvlmBthoxv)carbonvllamino-2,3-dihydrospiro(1 H-indene-1 .^-piperidine 

The product from the previous example was taken up in ca. 2 mL anisole, cooled in an ice bath, and treated 
with ca. 2mL of TFAThe bath was removed, and the reacion allowed to stand for 30 minutes. It was then concen- 
trated to a gum under reduced pressure, taken up in chloroform, and shaken with 1 M dipotassium hydrogen phos- 
phate to which sufficient sodium hydroxide solution had been added to bring the pH to >10. The organic phase 

*o was removed and the extraction repeated with three more portions of chloroform. After drying with magnesium 

sulfate, the combined chloroform solutions were concentrated and the resultant crude product purified by prepar- 
ative tic on three 8"x8'*x1,000 m GF silica plates developed with 1:10:90 cone, ammonium hydroxide: methanol: 
chloroform. Extraction of the isolated band with 3:30:70 cone, ammonium hydroxide: methanol, chloroform, and 
evaporation afforded the title compound. 

4$ Calc. for C 21 H24N2O2: MW = 336.44; found m/e = (m+1 ) 337.0. PMR (200MHz; CDCI 3 ) .7.45-7.33 (m, 4H), 7.33-7.2 

(m, 5H), 5.36-5.2 (m), 5.16 (s, 2H), 5.1-4.94 (m), 4.13 (bs), 3.25-3.2 (m), 3.14 (s, 3H), 3.0-2.7 (m), 2.19 (dt, J=4, 
12 Hz), 1.88-1.45 (m). 

Step C : N-[1(R)-3-f(Phenylmethoxv)carbonyl1amino1-2.3-dihvdrospiro[1 H-indene-1 .^-piperidinM'-yllcarbonylV 
2-phenvlmethvloxy)ethvl]carbamic acid 1,1-dtmethylethyl ester 

Substituting the product from the above step in Step A, Example 63, for 2,3-dihydrospiro(1 H-indene-1 ,4'-pip- 
eridine) hydrochloride, and EDC for DCC, the title compound is obtained. 

Step D : V-f[2(B)-Amino-1-oxo-3-(phenvlme^ 
55 f 1 H-indene-1 ^'-piperidinel 

Substituting the product from the above step in Step B, Example 63, for 2,3-dihydrospiro(1 H-indene-1 ,4'-pip- 
eridine) hydrochloride, the title compound is obtained. 
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Step E : N-[1(R)-rc34(Phenvlmethoxy)carb^^ 

(phenvfmethoxv)ethvl1'2-f(1,1-dimethvlethvloxv)caftx>nvllamino- 2-methylpropanamide 

Substituting the product from the above step in Step C, Example 63, for the product from Step B, Example 
63, the title compound is obtained. 
5 Calc tor C^sqN^: MW = 698.B7; found m/e = (m+1 ) 699.7. 

Step F: N41(RHf34(Phenvlmethoxv)carbonyf1a^ 
(phenvlmethoxv)ethyl1-2>amino-2-methvlpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
10 63, the title compound is obtained. 

Calc. for C 35 H 42 N 4 0 5 : MW = 598.75; found m/e = (m+1) 599.8. PMR (200mHz; CDCI 3 ) .8.28 (dd, J=10,14 Hz), 
7.44-7.1 (m), 6.75-6.84 (m), 6.65 (bd, J=6 Hz), 5.35-5.07 (m), 5.14 (bs), 4.7-4.4 (m), 4.18-3.87 (bm), 3.75-3.5 (m), 
3.14 (bquin, J=12 Hz), 2.95-2.6 (m), 2.1-1.8 (m), 1.85 (bs), 1.8-1.45 (m). 1.35 (bs), 

15 Step G : N-[1 (R)-rf3-rr(Phenvlmethoxv)carbonyllamino1-2 t 3-dihvdrospirof 1 H-indene-1 .4'-piperidinH '-yllcarbonyll- 

2-(phenylmethoxv)ethvl1-2-amino-2-methylpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

20 EXAMPLE 138 

Preparation of N-H (R)-ff3-ffffmethoxvcarbonvl1methvl1sulfonvllamino1-2 f 3-dihydrospirof 1 H-indene-1 .4'-piperidin1-1 '- 
vl1carbonyl1-2-(indole-3-yl)ethvn'2-amino-2-methylpropanamide hydrochloride 

2S [0231] 

Step A : V-(1 J -Dimethvlethyloxvcarbonvl^3-f|fmetho)(vca^bonvllmethvl|sulfonyl1amino-2,3-dihvd^ospi^o(1 H-in- 
dene-1, 4'-piperidine) 

A sample of 1 '-(1 , 1 -dimethylethyloxycarbonyl)-3-amino-2,3-dihydrospiro(1 H-indene-1 .^-piperidine), prepared 
30 by hydrogenation of 500 mg of oxime (1 .58 mmole) as in Example 135, in 2 mL methylene chloride containing 475 

mg of DMAP (2.46 x 1 .58mmole), and 550 X of triethylamine (2.51 x 1 .58 mmole), was stirred under nitrogen in 
an ice bath while adding a solution of 400 X of 8.4 M methyl chlorosutfonylacetate (2.13 x 1.58 mmole) in 2 mL 
methylene chloride dropwise over 2-3 minutes. The suspension was stored over night in the refrigerator. It was 
then washed twice with water, then with 5% citric acid. Atyptcally, solid material was still present in suspension; 
35 this was removed by filtration, the filtrate dried with magnesium sulfate and concentrated under reduced pressure. 

Again, solid formed and was removed by filtration. Finally, preparative TLC on four 8" x 8" x 1 ,000 \x GF silica gel 
plates using 2: 1 ethyl acetate: hexane afforded 389mg of the title compound 
Calc. for C 21 H 3 oN 2 0 6 S: MW = 438.54; found m/e = (m+1 ) 439. 1 . 

40 Step B : 3-[f(Methoxvcarbonvnmethvnsulfonvl]amino-2 t 3-dihvdrospiro(1 H-indene-1 ^'-piperidine 

Substituting the product of the above step in Example 137, Step B, for the product from Example 137, Step 
A, the title compound is obtained. 

Calc. forC 16 H 21 N 2 0 4 S: MW= 337.42; found m/e = (m+1 ) 339.0. PMR (200MHz; CDCI 3 ) :7.47 (dd, J=2, 8 Hz, 1H), 
7.40-7.22 (m, 3H), 5.03 (t, J=8 Hz, 1H), 4.21 (d, J=16 Hz, 1H), 4.10 (d, J=16 Hz, 1H), 3.96 (bs), 3 83 (s, 3H), 
*s 2.28-2.1 (m, 2H), 2.91 (bquar, J=10 Hz. 2H), 2.75 (dd. J=8. 14 Hz, 1H), 2.18 (dt, J=4, 12 Hz, 1H), 1.95 (dd. J=8, 

14 Hz, 1H), 1.79 (bdd. J=4, 14 Hz. 1H), 1.58 (bdd, J=14, 28 Hz, 2H). 

Step C N-M (RHf3-[fl(MethoxvcarbonvnmethvllsuHonvlfaminol-2 t 3-dihvdrospirof1 H-indene-1 ( 4-piperidin1-1 '-yll 
carbonvH-2-(indole-3-vl)ethyl1-2-f(1 ,1 -dimethylethvloxy)carbonvnamino- 2-methylpropanamide 
so Substituting the product of the above step in Example 63, Step C for the product from Example 63, Step B, 

and the product from Example 4, Step D for N-f-Boc-a-methylalanine, the title compound is obtained. 
Calc. for C 36 H 46 N 5 O e S: MW = 708.86; found m/e = (m+1) 710.3. 

Step D N-f1(R)-[f3-fri(Methoxvcarbonyl)methyl|sulfonyl|aminol-2,3-dihvdrospiro[1 H-indene-1, 4'-piperidinl-1'-yl1 
S5 carbonvl1-2-(indole-3-vl)ethvl1-2-amino-2-methvlpropanamide 

Subtituting the product from the above step in Step D, Example 63. for the product from Step C, Example 63, 
the title compound is obtained. 

Calc. for C 31 H 38 N 5 0 6 S: MW = 608.74, found m/e = (m+1) 610.2. PMR (200MHz; in 6 from TMS; CDCI 3 ):8.65 (s). 
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8.55 (s), 8.32 (t ( J=8 Hz), 7 72 (d, J=6 Hz), 7.61 (d, J=8 Hz), 7.45-7.29 (m), 7.29-7.2 (m), 7.2-7.02 (m), 6.06 (t, J=8 
Hz). 5.35-5.08 (vbs), 4.98-4.77 (m), 4.21 (bd, J=12 Hz), 4.2-3.95 (m), 3.81 (s), 3.61 (bd, J=14 Hz), 3.28-3.04 (m), 
2.99-2.76 (m), 2.72-2.25 (m), 2.0-1.4 (m), 1.34 (a), 1.28-1.1 (m), 1 05-0 7 (m), 0.54-0.3 (m). 

Step E : N-[1(RHf3-f[[(Methoxycarbon^ 

carbonyl1-2-(indole-3-vl)9thyl1-2-amino-2-methytpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 139 

Preparation of N-[1 (RHf3-f (Methylsulfonyl)amino1-2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidin1-1 '-vllcarbonyll-2- 
(indole-3-vl)ethvl1-2-amino-2-methvlpropanamide hydrochloride 

[0232] 

Step A : N-ff 1 (B)-3-f(Methvlsulfonvl)amino1-2,3-dihydrospiro[1 H-indene-1 ,4'-piperidinn-1 '-vncarbonvn-2-(indole- 
3-vl)ethvll2-H1 .1 - dimethvl8thvtoxv)carbonvllamino1-2-methylpropanamide 

Substituting the product of Example 1 36, Step B in Example 63, Step C for the product from Example 63, Step 
B, and the product from Example 63, Step C for N-f-Boc-a-methylalanine, the title compound is obtained. 
Calc. for C34H4 5 N 6 0 6 S: MW = 650.82; found m/e = (m+1) 651.9. 

Step B : N-f 1 (R)-ff3-f (Methylsulfonvl)aminol-2.3-dihydrospirof 1 H-indene-1 ,4'-piperidin1-1 '-yllcarbonyll^-f indole- 
3-vl)ethvl1-2-amino-2-methvlpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63, the title compound is obtained 

Calc. for C 29 H 3B N 5 0 4 S MW = 550.7; found m/e = (m+1 ) 552.6. PMR (200MHz; in 8 from TMS; CDCI 3 ): 8.59 (s), 
8.54-826 (m), 7.76 (d, J=8 Hz), 7.66 (d, J=8 Hz), 7.3-7.04 (m). 6.64 (t, J=8 Hz), 5.36-5.1 (m), 4.97-4.76 (m), 4.46 
(bd, J=12 Hz), 3.66 (bd, J=12), 3.22 (t, J=6 Hz), 3.1 (s), 3.06 (s), 3.1-2.8 (m), 2.8-2.3 (m), 2.1-1.75 (m), 1.1 (bs), 
1 .65-1 .45 (m), 1 .39 (s), 1 .35 (s), 1 .30-1 .05 (m), 1 .05-0.8 (m), 0.6-0.4 (m). 

Step C : N-fl (R)-f f3-[(melhvlsultonvnamino1-2,3-dihvdrospirofl H-indene-1 .4'-piperidin1-1 '-vncarbonyl1-2-(tndole- 
3-vl)ethvn-2-amino-2-methvlpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 140 

Preparation of N-f 1(RHf3-fffphenvlmethoxvlcarbonvl1aminol-2,3-dihydrospirof1 H-indene-1 ,4'-piperidinl-1 '-yll 
carbonvl1-2-(indole-3-vl)ethvl1-2-amino-2-methvlpropanamide hydrochloride 

[0233] 

Step A : N-ff 1 (fl)-3-ff Phenvlmethoxvlcarbonvnamino-2,3-dihydrospirof 1 H-indene-1 t 4'-piperidinll-1 '-vOcarbonvll-2- 
(indole-3-yl)ethvl12-{{1 , 1 - dimethvlethvloxvtearbonyllaminol-2-methylpropanamide 

Substituting the product of Example 1 36, Step B in Example 63, Step C for the product from Example 63, Step 
B, and the product from Example 4, Step D for N-f-Boc-a-methylalanine, the title compound is obtained. 
Calc. for C 41 H 49 N 5 0 6 : MW = 707.88; found m/e = (m+1) A MESS. 

Step B : N-f 1 (RHf3-ff[Phenvlmethoxv1carbonvllamino1-2,3-dihydrospirof 1 H-indene-1 ,4'-piperidin1-1 '-vlTcarbonyll- 
2-(indole-3-vl)ethvll-2-amino-2-methvlpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63, the title compound is obtained 

Calc for C 36 H 41 N 5 0 4 : MW = 607.76; found m/e = (m+1 ) 608.3. PMR (200 MHz; in 8 from TMS; CDCI 3 ) :8.44-8.24 
(m), 7.75 (t, J=6 Hz), 7.64 (d, J=8 Hz), 7.45-7.3 (m), 7.3-7.19 (m), 7.19-7.0 (m), 6.65-6.53 (m), 5.35-5.05 (m), 5.16 
(s). 5.12 (s), 4.93 (t, J=8 Hz), 4.47 (bd, J=14 Hz), 3.7-3 5 (bm), 3 2 (t, J=6 Hz), 3.07-277 (m), 2 77-2 3(m), 2.1-1.75 
(m). 1 .1 (bs). 1 .65-1 .45 (m),1 .39 (s), 1 .35 (s), 1 .30-1 .05 (m), 1 .05-0.8 (m), 0.6-0.4 (m). 
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Step C : N-f 1 fRWf3-f[fPhenvlmethoxvlcarbonvllaminoV2 t 3-dihydrospiro[1 H-indene-1 .^-piperidinH '>vl]carbonvl1- 
2-(indole-3-vnethvl1'2-amino-2-mBthvlpropanamide hydrochloride 

Subtituting the product from the abov£ step in Step E, Example 63, for the product from Step D, Example 63, 
the title compound is obtained. 

EXAMPLE 141 

Preparation of N-f1(RVff3»f(phenvlsulfonvl)amino1-2,3-dihvdrospirof1 H-indene-1 .^-piperidinl-l'-vncarbonvll^- 
(phenylmethoxvtethvn-2-amino-2-methvlpropanamide hydrochloride 

[0234] 

Step A : N-f 1 (RHf3-Amino-2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidinl-1 , -vl1carbonvn-2-(phenylmethoxv)ethvn-2-f 
(1,1- dimethvlethvloxv)carbonvl1amino-2-methylpropanamide 

A solution of N-[[1(R)-3-[(phenylmethoxy)carbonyl]amtno]-2,3-dihydrospiro[1 H-indene-M'-piperidineJJ-r-yl) 
carbonyl]-2-(phenylmethyloxy)ethyl]2-[(1 ,1 -dimethylethyloxyjcarbonyljamino]- 2-methylpropanamide (Example 
137, Step E), 43 mg, in 1 mL methanol containing 10 mg of 20% PdfOH^C, was shaken for 18 hrs under a 35 
psi atmosphere of hydrogen. After filtration to remove the catalyst, the solvent was removed under reduced pres- 
sure, and the crude product was subjected to preparative TLC on one 8" x8"x 250 u. GF silica gel plate with 0.2: 
2:98 Cone. NH 4 OH:MeOH:CHCI 3 to give ca. 27 mg of the title compound 
Calc. for C3 2 H44N 4 0 6 : MW = 564.73; found m/e = (m+1 ) 566.0. 

Step B : N-f 1 (R)-ff 3-f (Phenylsulfonyl)amino1-2 t 3-dihydrospirof 1 H-indene-1 ,4'-pipertdinl-1 '-yllcarbonvll^-fphenyl- 
methoxv)ethvl1-2-f(1 , 1 -dimethylethyloxvlcarbonvllamino- 2-methylpropanamide 

The product from the above step, 39 mg, in 0.5 ml methylene chloride, containing 1 35 A. of triethyl amine andl 2 
mg DMAP, was stirred in an ice bath under a nitrogen atmosphere, while a solution of 10 X benzoyl chloride in 0.2 
ml of methylene chloride was added drop wise over a five minute period. The reaction was allowed to stir for 2 hrs, 
after which it was stored over night in the refrigerator. After washing with water and drying with magnesium sulfate, 
the crude product was subjected to preparative TLC on one 8" x 8" x 1,000 \i GF silica gel plate with 3:1 ethyl 
acetate: hexane to give the title compound. 
Calc. for C 38 H 48 N 4 0 7 S: MW = 704.89; found rrVe = (m+1 ) 705.6. 

Step C : N-f 1 (R)-f[3-f (Phenvtsuffonvl)amino1-2 t 3-dihvdrospirof 1 H-indene-1 ,4'-piperidin]-1 *-yl1carbonvH-2-(phenvl- 
methoxv)ethyll-2-amino-2-methylpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63, the title compound is obtained. 

Calc. for CajH^OgS: MW = 604.77; found m/e = (m+1) 605.9. PMR (200MHZ; in 5 from TMS; CDCI 3 ): 8.25 (dd, 
J=8,14 Hz), 7.96 (d. J=8 Hz), 7.66-7.48 (m), 7.24-7.04 (m), 7.04-6.88 (m), 6.77-6.66 (m), 6.64-6.54 (m), 5.2-5.0 
(m), 5.0-5.75 (m), 4.6-4 4 (m), 4 52 (s), 4.50 (s), 3.98 (bt, J=12 Hz), 3.72-3.52 (m), 3 16-2.85 (m), 2.B5-2.54 (m), 
2.54-2.30 (m), 2.15 (vbs), 2.05-1.8 (m), 1.8-1.64 (m), 1.64-1.4 (m), 1.35 (bs). 

Step D N-f 1 (R)-f f 3-f (Phenylsulfonvnamino1-2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidinM , -vllcarbonvn-2-(phenyl- 
methoxv)ethvl1-2'amino-2-methylpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 142 

Preparation of N-f1(R)-|f3-f(phenylsulfonvl)amino]-2,3-dihvdrospiron H-indene-1, 4''Piper<din1-r-vncarbonvll-2- 
(indole-3-vl)ethvl1-2-amino-2-methylpropanamide hydrochloride- 

[0235] 

Step A : N-f 1 (R)-ff3-Amino-2,3-dihydrospiro[1 H-indene-1 ,4'-piperidinH '-yllcarbonvn-2-(indole-3-vl)ethvl1-2-f(1 ,1 - 
dimethvlethyloxy)carbonvnamino-2-methvlpropanamide 

If N-[[1 (R)-3-[{phenylmethoxy)carbonyl]amino]-2,3-dihydrospiro[1 H-indene-1 ,4 , -pipendine]]-1'-yl)carbonyl]-2- 
(indole-3-yl)ethyl]2-[(1,1-dimethylethyloxy)carbonylJamino]- 2-methylpropanamide (Example 140, Step E) is sub- 
stituted in Example 141, Step A, for the product of Example 137, Step E, the title compound is obtained. 
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Step B : N-fl(RMf3-(Phenvlsulfonyl)ami^ 

3-vl)ethvil-2-f(1 ,1 -dimethylethvtoxv)carbonvHamino-2- methylpropanamide 

If the product from the above step is substituted in Example 1 42. Step B, for the product of Example 1 42, Step 
A, the title compound.is obtained. 

Calc. for C 39 H 4S N 5 0 6 S. MW = 712.89; found m/e = (m+1) 714.2. 

Step C : N-f 1 (R)-f[3-f (Phenylsulfonyl)amtno1-2.3-dihvdrospirof 1 H-indene-1 .4'-piperidinH '-vncarbonvll^-findole- 
3-yl)ethvn-2-amino-2-methylpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63, the title compound is obtained. 

Calc. for C34H 38 N 5 0 4 S: MW = 612.77; found m/e = (m+1) 614.3. PMR (200MHz; in 5 from TMS; CDCI 3 ) :8.34 (t, 
J=8 Hz), 8.25-8.1 (m), 7.94 (t, J=8 Hz), 7.74 (d, J=8 Hz), 7 7-7.28 (m), 7.37 (d,t J=S,4 Hz), 7.32-6.9 (m), 6.85 (d, 
J=8 Hz), 6.56 (t, J=6 Hz), 5.32-5.1 (m), 4.74 (bd, J=8 Hz), 4.41 (bd, J=14 Hz), 3.61 (bd, J=16 Hz), 3.3-3.1 (m), 
2.96-2.66 (m)„ 2.65-2.37 (m), 2.37-2.15 (m), 1.95-1.66 (m), 1.66-1.42 (m), 1.56 (bs), 1.42-1.31 (m), 1.31-1.2 (m), 
0.97-0.72 (m), 0.54-0.33 (m). 

Step D : N-f 1 (R)-fl3-f(Phenvlsulfonyl)amino1-2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidinM '-vlfcarponvl1-2-(indole- 
3-yl)ethvn-2-amino-2-methylpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 143 

Preparation of N-f 1 (R)-f [3-f (benzovl)aminol-2,3-dihvdrospiro[1 H-indene-1 ,4'-piperidin1-1 t -vncarbonvll-2-(indole-3-vn 
ethyll-2-amino-2-m ethyl propanamide hydrochloride 

[0236] 

Step A : N-f1(RH[3-[(Benzoyl)aminol-2,3-d^ 

ethyl1-2-((1 ,1 -dimethyl ethvioxv)carbonyl1amino-2-methylpropanamide 

If in the reaction of Example 142 Step B, benzoyl chloride is substituted for benzenesutfonyl chloride, the title 
compound is obtained. 

Calc. for C 40 H 46 N 5 O $ : MW = 676.84; found m/e = (m+1) 678.0. 

Step B : N-f 1 (RHf3-f( Benzoyl )aminol-2,3-dihvdrospirof 1 H-indene-1 .^-piperidinM '-vncarbonvll^-findole-S-yl) 
ethyl] -2-amino-2-methylpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63, the title compound is obtained. 

Calc. for C^H^^Og: MW = 576.72; found m/e = (m+1) 578.5. PMR (200MHz; in 5 from TMS; CDCI 3 ): 8.82 (s), 
8.72 (s), 8.63 (s), 8.37-8.2 (m), 7.8-7.64 (m), 7.64-7.54 (m), 7.54-7.31 (m), 7.31-7.16 (m), 7.16-6.97 (m), 6.68-6.55 
(m). 6.5-6.35 (m), 5.67-5.43 (m), 5.34-5.07 (m), 4,42 (bd, J=12 Hz), 3.7-3.48 (m), 3.3-3.08 (m), 3.02-2.72 (m), 
2.72-2.3 (m), 2.3-2.0 (vbs), 2.04-1.71 (m), 1.71-1.4 (m), 1.36 (s), 1.34-1.05 (m), 1.05-0.8 (m), 0.6-0.4 (m). 

Step C : N-F1 (R)-[|3-f(benzovl)amlnol-2,3-dihydrospirof1 H-indene-1 ,4'-piperidin1-1 '-vncarbonvl1-2-(indole-3-vh 
ethyll-2-amino-2-methvlpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 144 

Preparation of N-f 1(R)-[[3-fffcvclohexvl1carbonyl1amino1-2,3-dihvdrospirof1 H-indene-1, ^-piperidinl-V-vllcarbonvll^- 
(indole-3-vl)ethvn-2-amino-2-methvlpropanamide hydrochloride 

[0237] 

Step A : N-f1 (R)-[|3-fffCvclohexvl1carbonvl1amino]-2,3-dihydrospiro[1 H-indene-1 .^-piperidinl-r-vllcarbonvll^-fin- 
dole-3-vl)ethvll-2-f(1 .1 -dimethvlethvloxv)carbonvl]amino-2- methylpropanamide 

If in the reaction of Example 142, Step B, cyclohexylcarbonyl chloride is substituted for benzenesulfonyl chlo- 
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ride, the title compound is obtained 

Calc. for C 40 H 62 N 5 O 5 : MW = 682.89; found m/e = (m+1) 684.3. 

Step B : N-f1(RH[3-R[cvcbhew)1carto^ 
5 dole-3-vl)ethyll-2-amino-2-methylpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63, the title compound is obtained. 

Calc. for CasH^NgOa: MW = 582.77; found m/e = (m+1) 584.7. PMR (200MHz; in 8 from TMS; CDCI 3 ): 8.91 (bd, 
J=20 Hz), 8.89 (bd, J=12 Hz). 8.35-8.15 (m), 7.69 (t, J=6 Hz), 7.59 (t, J=6 Hz), 7.4 (d. J=8 Hz), 7.27-6.96 (m), 
10 6.67-6 53 (m), 5 84-5.65 (m), 5.48-5 08 (m), 4.50-4.26 (m), 3.7-3.45 (m), 3.3-3.12 (bs), 3.0-2.65 (m), 2.65-2.2 (m), 

2.2-2.0 (m), 2.0-1.72 (bs), 1.6-1.1 (bs), 1.0-0.85 (m), 0.6-0.4 (m). 

Step C : N-f1(RHf3-f(fcyctohexvncarbonvllam 
dole-3-vl)ethyl1-2-amino-2-methvlpropanamtde hydrochloride 
is Subtituting the product from the above step in Step E, Example 63, for the product from Step D, Example 63, 

the title compound is obtained 

EXAMPLE 145 

20 Preparation of N41(RHf3-|(acetyl)aminol-2 t 3-dihvdrrert 
ethvll-2-amino-2-methvlpropanamide hydrochloride 

[0238] 

25 Step A : N-f 1 (RHfS-HAceWDlaminol^.S-dihydrospirof 1 H-indene-1 ,4'-piperidinM '-vflcarbonvn^-findole-S-vh 

ethyll-2-f (1 ,1 -dimethvlethvloxy)carbonvllamino-2-methylpropanamide 

The product obtained from Example 142, Step A, is taken up in ca. ten fold (v/w) pyridine, and treated with an 
equal volume of acetic anhydride. The mixture is warmed on a steam bath for fifteen minutes, then treated dropwise 
with swirling with an equal volume of water. When the initial exothermic reaction is over, the mixture is warmed 

30 again on the steam bath for five minutes to complete the hydrolysis of excess anhydride, and concentrated to a 

small volume under reduced pressure. The residue is diluted with 5% aqueous citric acid and extracted several 
times with chiorolorm. The combined extracts are washed with 1M dipotassium hydrogen phosphate, dried with 
magnesium sulfate, and the solvent removed under reduced pressure. The residue is subjected to preparative 
TLC as in Example 142, Step B to afford the title compound. 

35 Calc. for CggH^NgOg: MW= 614.77; found m/e = (m+1) 616.1. 

Step B : N-f 1 (RHf3-f(AceWDaminol-2,3-dihvdrospiro[1 H-indene-1 .4'-piperidin1-1 '-vncarbonyl1-2-( indole-3-vl) 
ethvn-2-amino-2-methylpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product Irom Step C, Example 
<o 63, the title compound is obtained. 

Calc. for C^HaeNgOa: MW = 514.65; found m/e = (m+1) 516.6. PMR (200MHz; in 5 from TMS; CDCI 3 ) :8. 9-8.74 
(m), 8.74-8 54 (m), 8.48-8.28 (m), 7.74 (t, J=6 Hz), 7.64 (t, J=4 Hz). 7.44-7.0 (m), 6.66-6.54 (m), 5.95-5.77 (m), 
5.5-5.1 (m), 4.44 (bd, J=12 Hz), 3.67-3.46 (m), 3.3-3.1 (m), 3.02-2.71 (m), 2.71-2.28 (m), 2.03 (s). 2.01 (s), 1.95-1 .8 
(m). 1.7 (bs), 1.55-1.4 (m), 1.36 (bs), 1.32 (bs), 1.28-0.98 (m), 0.98-0.75 (m), 0.58-0.34 (m). 

45 

Step C : N-f 1 (RMf3-f(Acetvl)aminoV2,3-dihvdrospirof 1 H-indene-1 ,4'-piperidinM '-vncarbonyll^-findole-S-vn 
ethyll-2-amino-2-methylpropanamtde hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

50 

EXAMPLE 146 

Preparation of N-f1(R)'ff3-f(N-methvl-N-methvlsulfonyl)aminol-2,3-dihydrospirof1 H-indene-1 ,4'-piperidinl-1'-vl1 
carbonyl]-2-(phenylmethoxy)ethyl1-2-amino-2-methvlpropanamide hydrochloride 

55 ~ " ~~" " " *" ~ * "* " 

[0239] 

Step A : V-d , 1-Dimethvlethvloxvcarbonyl)-3-(N-methvl-N-methvlsulfonvnamino-2,3Kiihvdrospiro(1 H-indene-1 .4'- 
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EXAMPLE 99 

1 W2(RH(2-amino-2-methvl-1 -oxopfopvl)aminol-5-phenyl-1 -oxopentvn-2.3-dihvdrospiro|1 H-indene-1 ,4'-piperidine1- 
3-acetic acid ethyl ester hydrochloride Diastereomer 1 

5 

[0193] 

Step A : V-f(1,1<limethviethoxy)cart>onvn-2,3-dihydrospirof1H-indene-1.4'-piperidin acid 

The benzyl ester of the title compound was obtained from diastereomer 1 of Example 98 Step C.[a]o=-7.00° 
*0 (c=2.53 , CHgC^). The title compound was obtained from the benzyl ester as described in Example 98, Step D. 

*H NMR (CDCI 3 , 400 MH): 8 7.20 (m, 4H), 4.10 (m 2H), 3.62 (m, 1H), 2.94 (dd, 1H), 2.90 (m, 2H), 2.62 (dd. 1 H), 
2.45 (dd, 1H), 2.01 (m, 1H), 1.55 (m, 4H), 1.47 (s, 9H). 

Step B : 1 '-f2(RH[(1 ,1 -dimethvlethoxv)carbonvl1amino-5-phenvl-1 -oxopenM1-2.3-dihvdrospirof1 H-indene-1 .4'- 
*5 piperidinel-3-acetic acid ethyl ester 

The title compound was obtained in78% yield from Step A using the procedure described in Example 98, Step 

E. 

1 H NMR (CDCI3, 400 MH): 5 7.20 (m, 8H), 7.10 (m, 0.5H), 6.92 (m, 0.5H), 5.49 (m, 1H), 4.58 (m, 2H), 4.20 (m, 
2H), 3.76 (m, 1H). 3.61 (m, 1H), 3.12 (m, 1H), 2.89 (m, 1H), 2.78 (m, 1H), 2.68 (m, 1H), 2.58 (m, 1H), 2.39 (m, 
20 1H), 1.70 (m, 4H), 1.55 (m, 6H), 1.42 (s, 9H), 1.25 (m, 3H). 

Step C : 1 '-f2(R)-||f2-(1 .1 »dimethvlethoxv)carbonvl1amino]'2«methvM -oxopropyllaminol-5-phenvl-l -oxopentvll- 
2,3<lihvdrospirof1HHndene-1,4 l -piperidine1-3-acetic acid ethyl ester 

The title compound was obtained in 87% yield from Step B using the procedure described in Example 98, 
*5 Step F. 

1 H NMR (CDCI 3 , 400 MH): 6 7.20 (m, B.5H), 6.92 (m, 0.5H), 4.98 (m, 2H) ( 4.50 (m, 1H), 4.20 (m, 2H), 3.79 (m, 
1H), 3.61 (m 1H). 3.12 (m, 1H), 2.90 (m, 1H), 2.78 (m, 1H) ( 2.67 (m, 1H), 2.57 (m, 1H), 2.39 (m, 1H), 1.98 (m, 
0.5H), 1.75 (m, 4.5H), 1.50 (m, 12H), 1.42 (s, 9H), 1.28 (m, 3H). 

30 Step D : 1 2(RH (2-amino-2-methvl-1 -oxopropyl)amino1-5-phenvM •oxopentvl1-2,3-dihvdrospirof 1 H-indene-1 ,4'- 

piperidinel-3-acetic acid ethyl ester hydrochloride Diastereomer 1 

The title compound was obtained in 94% yield from Step C using the procedure described in Example 98, 
Step G. 

1 H NMR (CD 3 OD, 400MH): 6 7.23 (m, 8H), 7.11 (m, 0.5H), 6.97 (m, 0.5H), 4.85 (m, 2H), 4.47 (m, 1H), 4.19 (m, 
3S 2H), 3.88 (m, 1H), 3.62 (m, 1H), 3.25 (m, 1H), 2 88 (m. 2H), 2.75 (m, 3H), 2.48 (m, 1H), 1.99 (m, 0.5H), 1.77 (m, 

4.5H), 1.52 (m, 12H), 1.28 (m, 3H). FAB-MS: 534 (M + 1) 

EXAMPLE 100 

40 1'-f2(RM(2-amino-2-methvl-1 -oxopropyl)amino1-5-phenyl-1 -oxopentyl1-2.3-dihvdrospiroH H-indene-1 ,4'-piperidine1- 
3-acetic acid hydrochloride Diastereomer 1 

[0194] A solution of the intermediate 12 (0.010 g, 0.015 mmol) from Example 99, Step C and NaOH (0.19 g, 4.75 
mmol) in H20/EtOH (10 ml) was stirred at room temperature for 20 hr. The EtOH was removed and the aqueous was 
45 adjusted pH - 3 with 1N HCI. The cloudy solution was extracted with EtOAc (3 x 15 ml). The combined EtOAc layers 
were washed with brine, dried over sodium sulfate. The solvent was evaporated and the residue was treated with HCI 
(1 ml, 4Mm dioxane) for 20 hr. A white solid was obtained after evaporation. 

'HNMR (CD 3 OD, 400 MH):6 7.21 (m, 8H), 7.10 (m, 0.5H),6 96 (m, 0.5H), 4.45 (m, 1H), 3.89 (m, 1H), 3.65 (m, 1H), 
3.30 (m, 1H), 2.90 (m, 2H), 2.68 (m, 3H), 2.40 (m, 1H), 2.00 (m, 0.5 H), 1.75 (m, 4.5 H), 1.60 (m, 12H). 

so 

EXAMPLE 101 

1'-f2(RM2-amino-2-methyl-1 oxopropyl)amino1-5-phenvl-1 -oxopentvl1-2 t 3-dihvdrospiro[l H-indene-1 t 4'-piperidinel- 
3-acetic acid benzyl ester hydrochloride Diastereomer 2 

55 

[0195] 

Step A: V-fd. 1-dimethvlethoxy)carbonvn-2.3-dihvdrospiroyi H-indene-1 ,4'-piperidinel-3-acetic acid benzyl ester 
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piperidine) 

A solution of 467mg (1.15 mmole) of 1 '-(1 , 1 <Jimethylethyloxycarbonyl)-3-(methylsulfonyl)amino-2 1 3-dihydros- 
piro(1 H-indene-1, 4'-piperidine)(prepared 9s in Example 136, Step A) in 5mL of DMF. was stirred under a nitrogen 
atmosphere in an ice bath To it was added 74mg (1.6x1.15 mmoles) of 60% NaH in oil, and stirring was continued 

5 for 1 -2 hours, at which time frothing had stopped, and a relatively clear solution was in hand. To this was added, 

with stirring, 1 15X (1 .6 x 1 .1 5 mmoles)of methyl iodide. The ice bath was then removed and the reaction was stirred 
at ambient temperature over night. Removal of the bulk of the DMF under high vacuum left a residue which was 
partitioned between chloroform and 1M potassium dihydrogen phosphate. The chloroform was removed and the 
aqueous phase further extracted several times with chloroform. The combined chloroform phases were dried with 

10 magnesium sulfate, filtered, and the filtrate concentrated under reduced pressure. The residue was subjected to 

preparative TLC on three 8" x 8" x 1,000 u. slica gel GF plates, using 1 :2 ethyl acetate:hexane, affording 379mg 
of the title compound. 

Calc. for C 2 oH3 0 N20 4 S. MW = 394.53; found m/e = (m+1 ) 394.8. 

15 Step B : 3-(N-Methvl-N-methvlsulfonvnamino-2,3-dihydrospiro(1 H-indene-1 t 4'-piperidine) 

The product from the previous example was taken up with cooling in an ice bath in ca. 3 mL of TFA. When 
the dissolution was complete, the bath was removed, and the reacion allowed to stand for 30 minutes. It was then 
concentrated to a gum under reduced pressure, taken up in chloroform, and shaken with 1 M dipotassium hydrogen 
phosphate to which sufficient sodium hydroxide solution had been added to bring the pH to >1 0. The organic phase 

20 was removed and the extraction repeated with three more portions of chloroform. After drying with magnesium 

sulfate, the combined chloroform solutions were concentrated and the resultant crude product purified by prepar- 
ative tic on three 8" x 8"x 1,000 u. silica gel GF plates developed with 0.5:5:95 cone, ammonium hydroxide: meth- 
anol: chloroform. Extraction of the isolated band with 3:30:70 cone, ammonium hydroxide: methanol: chloroform, 
and evaporation afforded the title compound. 

2s calc. for C 15 H 22 N 2 0 2 S: MW = 294.41 ; found m/e = (m+1 ) 295.0. PMR (200MHz; in d from TMS; CDCI3) : 7.4-7.2 

(m, 5H), 5.59 (t, J=8 Hz. 1H), 3.2-3.05 (m, 2H), 3.01 (s, 3H), 2.98-2.7 (m, 2H), 2.63 (s, 3H), 2.59 (dd, J=8, 14 Hz, 
1H), 2.15 (dt, J=4, 12 Hz, 1H), 1.79 (dd, J=8, 12 Hz, 1H), 1.69-1.4 (m, 3H). 

Step C: N-M (R)-ff3-f(N-Methvl-N-methvlsulfonvl)aminoV2,3-dihydrospirof 1 H-indene-1 ,4'-piperidinl-1'-vl1carbon- 
30 vl1-2-phenylmethvtoxy)ethvl1carbamicacid 1,1 -dimethylethyl ester 

Substituting the product from the above step in Step A, Example 63, for 2,3-dihydrospiro(1 H-indene-1 .^-pip- 
eridine) hydrochloride, and EDC for DCC, the title compound is obtained. 
Calc. for C 30 H 41 N 3 O 6 S MW = 571 .74; found m/e = (m+1 ) 572.6. 

55 Step D : lMf2u3)-Amino-lK3XO-3-(phenvlmethyloxv)lpropvn^^ 

pirof 1 H-indene-1 ,4'-piperidine) 

Substituting the product from the above step in Step B, Example 63, for the product from Step A, Example 63, 
the title compound is obtained. 

40 Step E : N-ff1 (ffl-3-f (N-Methvl-N-methvlsulfonv0amino1-2,3-dihydrospirof 1 H-indene-1 ,4'-piperidin11-1 '-vDcarbon- 

vl1-2-(phenylmethvloxy)ethyl12-f (1 ,1 - dimethvlethyloxv)carbonvHamino1-2-methylpropanamide 

Substituting the product from the above step in Step C, Example 63, for the product from Step B, Example 
63, the title compound is obtained. 

Calc. for C^H^OyS: MW = 656.84; found m/e = (m+1 ) 656.9 

45 

Step F : N-M(RHf3-f(N-Methvl-N-methylsutf^ 
yl1-2-(phenvlmethoxv)ethvn-2-amino-2-methylpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63, the title compound is obtained. 
so Calc. for C^H^NPsS: MW = 556.73; found m/e = (m+1) 557.7 PMR (200mHz; in 6 from TMS; CDCI 3 ) '8 4-8.2 

(m), 7.4-7.1 (m). 6.9-6.8 (m). 6.7-6.6 (m), 5.58 (t, J=8 Hz), 5.28-5.06 (m), 4.8-4.58 (m), 4.53 (s), 4.25-3.9 (bm), 
3.8-3.54 (m), 3.4-3.05 (m). 3. 1 (s), 2.95-2.7 (m), 2.62 (s), 2.6-2.45 (m), 2.2-1 .9 (m), 1 .9-1 .7 (m), 1 65 (s), 1 .6-1 .46 
(m). 1.39 (bs). 

55 Step G . N-f1(R)-ff3-f(N-Methvl-N-methvlsulfonvl)amino1-2.3-dihvdrospirof1 H-indene-1 t 4'-piperidinl-1 '-yllcarbon- 

Vl1-2-(phenvlmethoxv)ethyll-2-amino-2-methvlpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 
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EXAMPLE 147 

Preparation of N-f 1 (R)-f[3-ffN-MethvUN-methvlsulfonvnaminol'2.3-dihydrospirof1 H-indene-1 .^-piperidinH'-vll 
carbonvlV2'(inoV3le-3'VOethvn-2-aminO"2-methylpropanamide hydrochloride 

[0240] 

Step A : N-fri(B)-3-r(N-Methvl-N-methvlsurfonvl)amino1-2,3-dihvdrospirof1H-indene'1,4'-p 
vll-2-(indole-3-yl)ethvl12-[(1 , 1 - dimethvlethvloxv)carbonyllaminol-2-methvlpropanamide 

Substituting the product of Example 146 , Step B in Example 139, Step A for the product from Example 136, 
Step B, the title compound is obtained. 

Calc. for C 3S H 36 N s 0 6 S: MW = 665.8B; found m/e = (m+1) 666.2. 

Step B : N-f1fRHf3-KN-Methyl-N-methvlsulfonyl)am^^ 
vl1-2-(indole-3-vl)ethvl1-2-amino-2-methvlpropanamide 

Substituting the product from the above step in Step D, Example 63 t for the product from Step C, Example 
63, the title compound is obtained. 

Calc. for C^H^NgC^S; MW = 565.74; found m/e = (m+1) 566.7 PMR (200MHZ; in 5 from TMS; CDCI 3 ) : 8.49 (bt, 
J=10 Hz), 8.37-8.22 (m), 7.72 (t, J=8 Hz), 7.6 (t, J=6 Hz), 7.40 (t, J=8 Hz), 7.34-7.0 (m), 6.64-6.54( m), 5.54-5.32 
(m). 5.32-5.06 (m), 4.58-4.38 (bm), 3.64 (bt, J=14 Hz), 3.29-3. 1 2 (m), 2.98 (s), 2.93 (s), 2.56 (s), 2.54 (s), 2.52 (s), 
2.50 (s), 2.24-2.2 (m), 2.15 (bs), 1.7-1.25 (m), 1.38 (bs), 1 .35-1.2 (m), 1.0-0.9 (bm), 0.65-0.45 (bm). 

Step C : N-n(RHf3-fN-Methyl-N-(me1hvtsulfonvl)am 
yl1-2-(indo!e-3-yl)ethyll-2-amino-2-methylpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 148 

Preparation of N-f 1 (R)-f [3-ff N-benzyl-N-methylsulfonyllamino1-2,3-dihvdrospirof 1 H-indene-1 ,4'piperidinH '-yll 
carbonvl1-2-(indole-3-yl)ethvl1-2-amino-2-methvlpropanamide hydrochloride 

[0241] 

Step A : 1 '-(1 , 1 -Dimethylethylo)(vcarbonvl)-3-(N-benzyl-N-mBthvlsulfonvl)amino-2 l 3^ihvdrospiro(1 H-indene-1 ,4'- 
piperidine) 

Substituting benzyl bromide in Example 146, Step A, for methyl iodide, the title compound is obtained. 
Calc. for C 2 6H34N 2 0 4 S: MW 470.63; found m/e = (m+1 ) 471 .5. 

Step B : 3-(N-Benzvl-N-methvlsulfonvl)amino-2,3-dihvdrospiro(1 H-indene-1 ,4'-piperidine) 

Substituting the product of the previous step in Example 146, Step B, for the product obtained in Example 

146, Step A, the title compound is obtained. 

Cab. for C 26 H34N 2 04S. MW = 370.51 ; found m/e = (m+1 ) 371 .0. PMR (200MHz; in d from TMS; CDCI 3 ) : 7.34-7.1 4 
(m. 10H), 5.64 (t, J=6 Hz, 1 H), 4.40 (d, J=1 6 Hz, 1 H), 4. 1 2 (d, J=1 6 Hz, 1 H), 3. 1 -2.94 (m, 2H), 2.87 (s, 3H), 2.86-2.73 
(m. 1H). 2.73-2.51 (m, 2H). 2.04 (dt, J=4, 12 Hz, 1H). 1.74 (dd, J=8, 12 Hz. 1H), 1.58 (bdt, J=4, 12 Hz, 1H), 1.37 
(bdt, J=2, 16 Hz, 2H). 

Step C : N-[|1 (BV3-f(N-Benzyl-N-methylsu If onyl)amino1-2,3-dihydrospirof1 H-indene-1 ,4'-piperidinlM'-yl)carbon- 
vl1-2-(indole-3-vnethvl12-f(1 l 1-dimethvlethyloxy)carbonyl]amino1-2-fiiethvlpropanamide 

Substituting the product obtained in the step above for the product from Example 146, Step B in Example 

147, Step A, the title compound is obtained. 

Calc. for C 41 H 5l N 5 0 6 S MW = 741 .95; found nVe = (m+1 ) 742.7. 

Step D - N-f1(R)-f[3-f(N-Benzyl-N-methylsulfonyl)amino1-2,3-dihvdrospiro[1 H-indene-1, ^-piperidinl-V-yllcarbon- 
vn-2-(indole-3-vnethvll-2-amino-2-methylpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63, the title compound is obtained. 

Calc. for C^H^NgC^S: MW = 641.84; found m/e = (m+1) 642.1. PMR (200MHZ; in 6 from TMS; CDCI 3 ) : 8.64 
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(s), 8 6-8.5 (m), 7.71 (t, J=6 Hz), 7.61 (t, J=8 Hz), 7.42 (t, J=8 Hz), 7.36-7.0 (m), 6.65-6.53 (m), 5.6-5.4 (m), 5.35-5.06 
(m), 4.9-4.28 (m). 4.15-3.9 (m), 3.65-3.45 (m), 3.3-3 1 (m), 2.9 (s), 2.85 (s), 2.8-2.48 (m), 2.48-2.3 (m), 2.22 (s), 
1.9-1.45 (m), 1.39 (bs), 1.34-1.22 (m), 1.32-1.03 (bm), 1.0-0 75 (bm), 0 72-0.55 (bm), 0.55-0.36 (m) 

Step E : N-f1(RH[3-fN-Benzvl-N-(methvlsulfo^ 
yll-2-(indole-3-vl)sthvll-2-amino-2-methvfpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 149 

Preparation of N-f1(RHf3-|N-[[fphenylmethoxvlca 

indene-1 t 4 , -ptperidinl-V-vl1carbonvl1-2-(indole-3-vnethyll-2-amino-2- methylpropanamide hydrochloride 
[0242] 

Step A : 1M1>Dimethylelhytoxvcarbonyi)-3-(N-fffph 
2,3-dihydrospiro( 1 H-indene-1 .4'-piperidine) 

Substituting benzyl bromoacetate (prepared from commercial bromoacetic acid and phenyldiazomethane 
(Syn. Commun., 8, 569 (1 978))) in Example 146, Step A, for methyl iodide, the title compound is obtained. 
Calc. for C28H 3 6N 2 0 6 S: MW = 528.67; found m/e = (m+1) 529.7. 

Step B : 3-(N-fffPhenvlmethoxy1carbonyl1methvl]-N-(methylsulfonyl)aminc^2,3-dihvdrc^piro(1 H-indene-1 ,4'-piperi- 
dine) 

Substituting the product of the previous step in Example 146, Step B, for the product obtained in Example 

146, Step A, the title compound is obtained. 

Calc. for C 23 H 28 N 2 0 4 S: MW = 428,55; found m/e = (m+1 ) 429. 1 . PMR (200MHz; in d from TMS; CDCy :7.36-7. 1 4 
(m. 9H), 5.47 (t. J=8 Hz, 1H), 5.16 (d, J=14 Hz, 1H), 5.06 (d, J=14 Hz, 1H), 4.05 (d, J=20 Hz, 1H), 3.69 (d, J=20 
Hz, 1 H), 3.26 (s, 3H), 3.2-3.0 (m, 2H),3.0-2.58 (m), 2. 1 5 (dt, J=4, 1 2 Hz, 1 H), 1 .72 (bdd, J=4, 1 2 Hz, 1 H), 1 .59 (dd, 
J=8, 12 Hz. 1H), 1.44(bt, J=12Hz, 2H). 

Step C : N-rriu3^3-f(N-N-rffPhenv)meth^ 

dene-1 ,4'-piperidin11-1 '-vl)carbonvH-2-(indole-3- vhethyfte-f ( 1 . 1 -dimethvlethyloxv)carbonvl1amino1-2-methvlpro- 
panamide 

Substituting the product obtained in the step above for the product from Example 146, Step B, in Example 

147, Step A, the title compound is obtained. 

Calc. for C4 3 H 53 N 5 0 8 S: MW = 799 99; found m/e = (m+1) 800.8. 

Step D : N-[1(RH[3-f(N-fffPhenylmethoxv1rar^ 

dene-1 .4'-piperidin|-1 '-vllcarbonvll-2-f indole- 3-v0ethvn-2-amino-2- methylpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63, the title compound is obtained. 

Calc. for C^H^^OgS: MW = 699.87; found m/e = (m+1 ) 700.4. PMR (200mHz; in 6 from TMS; CDCI 3 ) : 8.65 (s), 
8.6-8.5 (m), 8.4-8.25 (m), 7.71 (t, J=8 Hz), 7.61 (t, J=6 Hz), 7.5-6.95 (m), 6.62-6.5 (m), 5.4-4.95 (m), 4.42 (bd. J=14 
Hz), 3 99 (t, J=6 Hz), 3.90 (t, J=6 Hz), 3.7-3.4 (m), 3.2 2(s), 3.16 (s), 3.0-2.8 (bm), 2.8-2.55 (bm), 2.55-2.2 (m), 
2.2-2.17 (vbs), 1.34 (bs), 1 3-1.2 (m), 1.2-1.0 (m), 1.0-0.6 (m), 0.55-0.45 (m). 

Step E : N-[1 (R)-[f3-fN-ff[Phenvlmethoxvlcarbonvl|methvn-N-(methylsulfonyl)amino1-2,3-dihvdrospiro[1 H-indene- 
1 ,4'-piperidin1- V-vl]carbonyll-2-(tndole-3-vnethvl1-2-amino-2- methylpropanamide hydrochloride 

Substituting the product from the above step in Step E. Example 63, for the product from Step D, Example 
63, the title compound is obtained. 
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EXAMPLE 150 

Preparation of N-f1 (RHf3-f N-(Carboxvmethyl)>N-(m9thvlsutfonvt)amino1-2 t 3-dihvdrospirof 1 H-indene-1 ,4'-pip8ridin1- 
V-vllcarbon"vll-2-nno^!e-3'Vl)ethvl1-2>amino-2'methvlpropanamide hydrochloride 

[0243] 

Step A : N-[1(RMf3-fN-(CarooxvmethvlVN-(me^ 
yl1carbonvlV2-(indole-3-vnethyl1-2"amino-2-m8thvlpropanamide 

A solution of ca. 25mg of N-[1(R)-[[3-[N-[[[phenylmethoxy]carb^^ 
hydrospiro[1 H-indene-1 ,4 , -prperidin]-1'-yl]carbonyl]-2-(indole-3-yl)ethyl]-2-amino-2- methylpropanamide from Ex- 
ample 149, Step D, in 0.5 mL of methanol containing 25mg of 1 0% Pd/C, is shaken under a 50 psi atmosphere of 
hydrogen over night. After filtration and taking the filtrate to dryness under reduced pressure, the title compound 
is obtained. 

Calc. forC 31 H 39 N 5 0 6 S: MW = 609.75; found m/e = (m+ 1)61 0.4. PMR (200mHz; in5fromTMS; CD 3 OD) : 8.3-8.05 
(m). 7.55-7.3 (m), 7.3-6.9 (m), 6.3 (t, J=6 Hz), 5.5-4.95 (m), 4 35-4.1 (bm), 3.9-3.25 (m), 3.23 (s), 3.15 (s), 3.09 
(s), 3.0-2.3 (m), 1.65-1.4 (m), 1.52 (s), 1.2-1.05 (m), 0.84-0.55 (m). 

Step B : N-M (RVtf3-fN-(CarboxYmethvl)-N-(methylsutfonvl)amino1-2.3-dihvdrospiroyi H-indene-1 ,4'-piperidin1-1 '- 
vncarbonvn-2-(indole-3-vl)ethvl1-2-amino-2-methvlpropanamtde hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 151 

Preparation of N-f 1 (R)-F[3-fN-ffethoxvcarbonyllmethyl|-N-(methylsutfonyl)aminol-2 l 3-dihvdrospirof 1 H-indene-1 .4'- 
piperidinl-1'-vncarbonvn-2-(indole-3-vl)ethvn-2-amino-2-methvlpropanamide hydrochloride 

[0244] 

Step A : 1'-H,1-DimethvlethvloxvcarbonvlV^ 
pirof 1 H-indene-1 t 4'-piperidine) 

Substituting ethyl bromoacetate in Example 146, Step A, for methyl iodide, the title compound is obtained. 
Calc. for C^Ha^OeS: MW = 466.60; found m/e = (m+1) 467.1. 

Step B : 3-(N-ffEthoxycarbonyl1methvl1-N-(methylsulfonvl)amino-2 t 3-dihydrospiro(1 H-indene-1 ,4'-piperidine) 
Substituting the product of the previous step in Example 146, Step B, for the product obtained in Example 

146, Step A, the title compound is obtained. 

Calc. for C 18 H 26 N 2 0 4 S: MW = 366.48; found m/e = (m+1) 367.0. PMR (200MHz, CDCI 3 ) :7.35-7.1 5 (m, 4H), 5.46 
(t, J=8 Hz, 1H), 4.11 (quar J=7 Hz, 2H), 3.95 (d, J=18 Hz, 1H), 3.65 (d, J=18 Hz, 1H), 3.26 (s, 3H), 3.12-2.95 (m, 
2H), 2.95-2.6 (m, 4H), 2.08 (dt, J=4, 12 Hz, 1H), 1.72-1.35 (m, 3H), 1.19 (t, J=7 Hz. 3H). 

Step C : N-lf 1 (B)-3-f fN-ff Ethoxvcarbonvllmethvll-N-methvlsulfonvl)amino|-2,3-dihydrospirof 1 H-indene-1 t 4'-piperi- 
dine1l-1'-vl)carbonvlV2-(indole-3-vl)ethvll2-fn ,1- dimethylethyloxy)carbonvnamino1-2-methvlpropanamide 

Substituting the product obtained in the step above for the product from Example 146 , Step B in Example 

147, Step A, the title compound is obtained. 

Calc. for C 38 H 51 N 6 0 8 S: MW = 737.92; found m/e = (m+1) 738.1 

Step D ' N-f 1 (R)-[|3-f(N-|[Ethoxvcarbonvllmethvl]-N-(methvlsulfonyl)aminol-2,3-dihvdrospirof 1 H-indene-1 ,4'-pipe- 
ridin1-1 , -vl|carbonyl1-2-(indole-3-vl)ethvl1-2-amino-2- methylpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63, the title compound is obtained. 

Calc. for C 33 H 43 N 5 O e S: MW = 637.80; found m/e = (m+1) 638.1 . PMR (200mHz; CDCI 3 ) : 8.34 (t, J=8 Hz), 7.75 
(t, J=6 Hz), 7.62 (t, J=B Hz), 7.40 (t, J=8 Hz), 7.35-7.2 (m), 7 2-7 01 (m) , 6.62-6.51 (m), 5.49 (t, J=8 Hz), 5.4-5.1 
(m), 4.69 (bd, J=12 Hz), 4.46 (bd, J=12 Hz), 4.10 (dquin, J=2.6 Hz), 3.97-3.88 (m), 3.88-3.75 (m). 3.74-3.5 (m), 
3.46 (d, J=6 Hz), 3.24 (d, J=4 Hz), 3.28 (s), 3.27-2.82 (m), 2.82-2.62 (m),2.62-2.22 (m), 2.16-1.89 (m), 1.71 (s), 
1.62-1.38 (m), 1.46 (s), 1.33 (s), 1.28 (d, J=4 Hz), 1.26-1.11 (m), 1.1 0.95 (m), 0.86 (bd, J=16 Hz), 0.51 (dt, J=4,12 
Hz). 
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Step E : N-H(RH[3-fN-flEthoxvcarbonvllmethviW 

rldinl-1'"Vllcarbonvll'2-(indole-3-vl)ethvll-2-aminO'2-methvlpropanamid8 hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D f Example 
63, the title compound is obtained. 

EXAMPLE 152 

Preparation of N-f1(RH[3-|N-f[[f4-phenvlmethoxv1carbonvllph 

f1H-indene-1,4'-piperidinl-V-yllcarbonvl1-2-(indole-3-yl)ethyll"2- amino-2-methylpropanamide hydrochloride 
[0245] 

Step A : 1'-(1,1-Dimethvlethvloxvcarbonv^ 
amino-2,3-dihydrospiro(1 H-indene-1 .4'-piperidine) 

Substituting benzyl a-bromo-p-toluate, (prepared from commercial a-bromo-p-toluic acid and phenykJia- 
zomethahe (Syn. Commun., 8, 569 (1978))) in Example 146, Step A, for methyl iodide, the title compound is 
obtained. 

Calc. for C34H 40 N 2 O 6 S: MW = 604.77; found m/e = (m+1 ) 605. 

Step B : 3-(N-f[[Phenylmethoxvlcartx)nvnmet H-indene-1 t 4'-piperi- 

dine) 

Substituting the product of the previous step in Example 146, Step B, for the product obtained in Example 
146, Step A, the title compound is obtained. 

Calc. for C^HagNgC^S: MW = 504.65; found m/e = (m+1) 505 PMR (200MHz; CDCI 3 ) :7.35-7.15 (m, 4H), 5.46 (t, 
J=8 Hz, 1H), 4.11 (quar J=7 Hz, 2H), 3.95 (d, J=18 Hz, 1H), 3.65 (d, J=18 Hz, 1H), 3.26 (s, 3H), 3.12-2.95 (m, 2H), 
2.95-2.6 (m, 4H), 2.08 (dt, J=4, 12 Hz, 1H), 1.72-1.35 (m, 3H), 1.19 (t, J=7 Hz, 3H). 

Step C : N-[[1f^3-[N-[f[[4-Phenvlmethoxy]carbc^ 

[1H-indene-1 ,4'-piperidinel1-1 Wl tea rbonyl1-2-( indole- S-vDethvl^-fd.l-dimethvlethvloxvtearbonyllaminol^-meth- 
ylpropanamide 

Substituting the product obtained in the step above for the product from Example 1 46, Step B in Example 147, 
Step A, the title compound is obtained. 

Calc. for C 49 H 55 N 5 O e S: MW = 874.07; found m/e = (m+1) 876.2. 

Step D : N-f1fR)-[f3-fN-fnf4-Phenvlmethoxylcarbonyl]phenvnmethyn-N-(methylsulfonyl)amino1-2,3-dihvdrospiro 
M H-indene-1 .^-piperjdinl-l'-vllcarbonyll^^indole-S-vDethvn^- amino-2-methylpropanamide 

Substituting the product from the above step in Step D, Example 63, for the product from Step C, Example 
63, the title compound is obtained. 

Calc. for C44H 47 N 5 0 6 S: MW = 773.96; found m/e = (m+1) 776.1. PMR (200mHz; in 6 from TMS; CDCI 3 ) : 8.4-8.2 
( m), 8.18 (bs), 8.09 (d, J=8 Hz), 7.95 (t, J=8 Hz), 6.77 (d, J=8 Hz), 7.67-7.5 (m), 7.5-7.32 (m). 7.32-7.0 (m), 6.55 
(dd, J=16.6 Hz), 5.58-5.44 (m), 5.44-5.3 (m), 5.35 (s), 5.3-5.0 (m), 4.55-4.2 (m), 4.2-3.95 (m), 3.85-3.75 (m), 3.6 
(bd, J=14 Hz), 3.3-3.1 (m), 3.0-2.85 (m), 2.87 (s), 2.85-2.56 (m), 2.56-2.0 (m), 2.0-1.4 (m), 1.35 (bs),1 .0-0.75 (m), 
0.75-O.58 (m), 0.58-0.3 (m). 

Step E : N-[1(R)-ff3-fN-lfff4-Phenvlmethoxvlcarbonvllphenyl1-methvn-N-(methvlsulfonyl)amino]-2 l 3-dihvdrospiro 
[1 H-indene-1 ? 4'-piperidin1-1'-vl1carbonyl1-2-(indole-3-vl)ethvn-2- amino-2-methylpropanamide hydrochloride 

Substituting the product from the above step in Step E, Example 63, for the product from Step D, Example 
63, the title compound is obtained. 

EXAMPLE 153 

N-f1fRHf3-(1H-tetrazol-5-vnspirof1 H-indene-1, 4 , -piperidine1-1'-vncarbonvl]-2-(indol-3-vnethvll-2-amino- 
2-methyipropanamide hydrochloride 

[0246] 

Step A : S-cyanspiroflH-indene-l^'-piperidinel-r-carboxvlic acid 1,1-dimethylethyl ester 

To a solution of the intermediate prepared in Example 80 Step A (834 mg, 1 .92 mmol) and triethylamine (0.405 
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ml, 2.89 mmol) in toluene (5 ml) was added trimethylsilyl cyanide (0.384 ml, 2.89 mmol) and tetrakis triphenyl- 
phosphine (110.9 mg, 0.096 mmol). The reaction mixture was stirred overnight and then quenched with 1 N HCL. 
The aqueous layer was extracted with etr^yl acetate (3 X 1 vol). The organic layer was washed with brine, dried 
over magnesium sulfate, filtered and concentrated. Flash chromatography (silica gelhexane / ethyl acetate 6:1 ) 
gave the title compound (328 mg, 1 .05 mmol). 

Step B : 3(1H-tetra2ol-5-vl)-spirof1H-indene>1,4''piperidine1-V-carboxylic acid 1,1-dimethylethvl ester 

To a solution of the title compound from Step A (298 mg, 0.96 mmol) in toluene was added trimethylstannyl 
azide (787 mg, 3.84 mmol). The mixture was refluxed for 18 hours and then cooled and 1 N HCL was added. The 
aqueous layer was extracted with ethyl acetate (3 X 1 vol) and the organic layer was washed with water, brine, 
dried over magnesium sulfate and concentrated. Purification by MPLC (LHgo column methanol) provided the title 
compound (214 mg, 0.60 mmol) 

Step C : N-M -H3-M H-tetrazo)-5-vl)spirof1 H-indene-1 .4 , >piperidinT-1 , -vl1carbonyl1-2-(indol'3-vl)ethvl1-2-[fn ,1- 
dimethylethoxv)carbonvlTamino1-2'methvlpropanamide 

The intermediate prepared in Step B (134 mg, 0.379 mmol) was dissolved in a mixture of methanol (1.6 ml), 
concentrated HCL (0.9 ml), and water (0.20 ml) and stirred for 18 hours. The material was concentrated under 
vacuum and the residue was azeot roped from toluene. The residue was then dissolved in methylene choride / 
DMF and the compound prepared in Example 4, Step D (162 mg, 0.417 mmol), NMM (0.083 ml, 0.76 mmol), HOBT 
(77 mg, 0.57 mmol), and finally EDC (108 mg, 0.57 mmol) were added. The reaction mixtrure was stirred for 18 
hours and then poured into ethyl acetate (100 ml). The organic layer was washed with 1 N HCL, brine, dried over 
magnesium sutfate, filtered and concentrated. MPLC (LHfeo column methanol) gave slightly impure material futher 
purification was carried out by flash chromatography (silica gel, methylene chloride / methanol 9 : 1) to give the 
title compound (68 mg, 0.10 mmol). 

Step D : N-H (R)ff 3-( 1 H-tetrazol-5-vltepirof 1 H-indene-1 ,4'-piperidineM '-vllcarbonvll^-nndol-S-vnethvn^-amino- 
2-methylpropanamide hydrochloride 

The compound prepared in Step C (60 mg, 0.096 mmol) was dissolved in a mixture of methanol (1.6 ml), 
concentrated HCL (0.9 ml), and water (0 2 ml). The reaction mixture was stirred over night and then concentrated 
and azeotroped from methanol. After drying under high vacuum the title compound was obtained as a white solid 
(52.2 mg, 0.093 mmol). 

1 HNMR (CD 3 OD, 400 MHz -2:1 mixture of contemners): 8.05-7.97(m, 1 H), 7.70-6.91 (m, 9 H), 5.39-5.20 (m, 1 
H), 4.52-4.44(m, 1H), 4.02-3 89 (m,1 H), 3.4-3.3 (m,1H hidden), 3.05-2.95 (m, 1 H), 2.87 (dt, 1 H), 2.18-2.10 (m, 
1/3 H), 2.0-1 .85 (m, 1/3 H), 1 .64 +1 .63 +1 .55 + 1 .52 (s, 6 H total). 1 .38-1 .25 (m, 2H), 1.19-1 .05 (m, 1 H), 0.08-0.074 
(m, 2/3 H), 0.048 (dt, 2/3 H) 



Claims 

1 . A compound having the formula: 
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R 2 R 6 R* 
R^C-N-C— A— N. - 




c=o 



c=o 

I 




Formula! 



Formula II 



where 



R, is C r C 10 alkyl, aryl, aryl (C r C 6 alkyl) and C 3 -C 7 cycloalkyl (C^Cealkyl) or Oj-Cgalkyl-K-CVCs alkyl, aryl(C 0 - 
C 6 alkyl)-K-(C r C 5 alkyl), C 3 -C 7 cycloalkyl(C 0 -C 5 alkyl)-K-(C r C 5 alkyl) where K Is O, S(0) m , ISKFycp), C(0)N 
(R2), OC(O), C(0)0, -CR 2 =CI=i 2 - or -CsC- where the aryl groups are defined below and R2 and the alkyl groups 
may be futher substituted by 1 -5 halogen, SfOJmR^, 1 to 3 of ORga or CtOJOR^ and the aryl groups may be 
further substituted by phenyl, phenoxy, halophenyl, 1 to 3 of (VC 6 alkyl, 1 to 3 of halogen, 1 to 2 of OR^, rnethyl- 
enedioxy, S(0) m R 2 , 1 to 2 of CF 3 , OCF 3 , nitro, N^KR**), N(R2)C(0)(R 2 ), CfOJORg, CfOMR^fR,), S0 2 N(R 2 ) 
(R2). N(R2)S0 2 aryl or N(R 2 )S0 2 R 2 

is hydrogen, C r C 6 alkyl, C 3 -Cj cycloalkyl, and where two C r C 6 alkyl groups are present on one atom, they 
may be optionally joined to form a C 3 -C 8 cyclic ring optionally including oxygen, sulfur or NR 2a ; 
Rgg is hydrogen or Cj-Cg alkyl; 

R^ and R 3b are independently hydrogen, halogen, 0,-Cg alkyl, OR 2 , cyano, OCF 3 , methylenedioxy, nitro, S(0) m R p 
CF 3 or C(0)OR 2 , and when R3a and R 3b are in an ortho arrangement they maybe joined to form a C 5 to C 8 aliphatic 
or aromatic ring optionally including 1 or 2 heteroatoms selected from oxygen, sulfur, or nitrogen; 
R 4 and R 5 are independently hydrogen, C r C 6 alkyl, substituted C r C 6 alkyl where the substituents may be 1 to 5 
halo, 1 to 3 hydroxy, 1 to 3 -C 10 alkanoyloxy, 1 to 3 C, -C 6 alkoxy, phenyl, phenoxy, 2-f uryl, -C 6 alkoxycarbonyl, 
S(0) m (C r C 6 alkyl); or R 4 and R 5 can be taken together to form -{CH 2 )JL a {CH 2 ) s . where L a is C(R2) 2 , O, S(0) m or 
N(R 2 ), r and s are independently 1 to 3 and R 2 is as defined above; 
F^ is hydrogen or Cj-Cg alkyl; 
A is: 




7a 



or 
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7? 

— Z-(CH 2 ) X -C— (CH2) y — 

R 7a 

where x and y are independently 0-3; 
Z is N-R2 or O; 

R 7 and R 7a are independently hydrogen, C r C 6 alkyl, trifluoromethyl, phenyl, substituted C r C 6 alkyl where the 
substituents are imidazolyl, phenyl, indolyl, p-hydroxyphenyl, ORg, S(0) m R 2 , CfOJOR^ C 3 -C 7 cycloalkyl, N(R 2 ) 
(Rg), C(0)N(R2)(R 2 ); or R 7 and R 7a can independently be joined to one or both of R4 and R 5 groups to lorm alkylene 
bridges between the terminal nitrogen and the alkyl portion of the R 7 or R 7a groups, wherein the bridge contains 
1 to 5 carbon atoms; 

B, D, E, and Fare independently C(Re)(R 10 ), orC=0, such that one or two of B,D,E f or F may be optionally missing 
to provide a 5, 6, or 7 membered ring; or B and D or D and E taken together may be CF^=CR 10 , where CR a =CR 10 
may include a benzol usion in which Rg and R 10 ethylene units are linked to form a phenyl nng; 
R 8 and R 10 are independently hydrogen, R^, (CH^ryl, (CH 2 ) q O(R 2 ), (CH 2 ) q O(CH 2 ) t aryl, (CH 2 ) q OC(0)R2, 
(CH^OCPHCH^ryl, (CH^OCfOMR^Rg), (CH 2 ) q OC(0)N(R 2 )(CH 2 ) l aiyl l (CH 2 ) q C(0)R2, (CH 2 ) q C(0) 
(CH 2 ) t a.yl, (CH 2 ) q C(0)OR 2 , (CH 2 ) q C(0)0(CH 2 ),aryl, (CH^CPMR^Ffe), (CHa) q cp)N(Fy (CHaJjaryl, (CH 2 ) q N 
(R2XR2). (CH 2 ) q N(R 2 )(R 9 ), (CH 2 ) q S(0) m R 2 , (CH^SPUCH^ryl, (CH 2 ) q S0 2 N(R 2 )(R2), (CH^SO^Rj)) 
(CH^ryl, (CH 2 ) q (1H-tetrazol-5-yl, (CH 2 ) q C(0)NHS0 2 R 2 , (CH^CpjNHSO^CH^ryl, (CH 2 ) q S0 2 NHC(0)R2, 
(CH 2 ) q Sp 2 NHC(0)(CH 2 ) t aryl I (CH 2 ) q S0 2 NH(CH 2 ),aryl, (CH 2 ) q S0 2 N(R 2 )-Cs N and the (CH 2 ), may be substituted 
by 1 to 2 alkyl and the R 2 , (CH 2 ) q and aryl groups may optionally be substituted by 1 to 5 halogen, 1 to 3 
OR^. cpjORa* CPPtCHa^ryl. 1 to 3 C, -C 4 alkyl, C^N^R;*), SOgNfR^XR^, S(0) m R 2a , NfFfeJtR^), 
1 to 2 CF 3 , or 1H-tetrazol-5-yl; 

Rg is R 2 , (CH 2 ) q aryl, C(OJR 2 , C(0)(CH 2 ),aryl, C(0)N(R 2 )(R 2 ), C(0)N(R 2 )(CH 2 ) t aryl, C(0)OR2, C(0)0(CH 2 ), aryl, 
S(0) 2 N(R2)(R2), S0 2 N(F^)(CH 2 ) t aryl, S0 2 R 2 or S0 2 (CH 2 ), aryl and the (CH 2 ) t may be substituted by 1 to 2 C r 
C 4 alkyl and the R 2 , (CH 2 ) q and aryl groups may optionally be substituted by 1 to 5 halogen, 1 to 3 OF^, C(O) 
ORza. C(0)0(CH 2 ) t aryl, 1 to 3 C r C 4 alkyl, C(0)N(R 2a )(R 2a ), S0 2 N(R 2a )(R 2a ), SP)^, N(R 2a )(R2 a ) or 1 to 2 
CF 3 . 

m is 0 to 2; 
n is 1 or 2; 
q is 0 to 3; 
t is 0 to 3; and 

G, H, I and J are carbon, nitrogen, sulfur or oxygen atoms, such that at least one is a heteroatom and one of G, 

H, I or J may be optionally missing to afford 5 or 6 membered heterocyclic aromatic rings; 
and pharmaceutical^ acceptable salts and individual diastereomers thereof. 

A compound of Claim 1 which has the formula: 
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F^-C-N-C— A — N, 

o 





c=o 




Formula III 



where R 1 is C^ 0 alkyl, aryl (C r C 4 alkyl), C 3 -C 6 cycloalkyl (C r C 4 alkyl), (C r C 4 alkyl)-K-(C r C 4 alkyl), aryl(C 0 - 
C 6 alkyl)-K-(C r C 4 alkyl), (Ca-CTcycloalkylMCo^ alkylJ-K-fC, -C 4 alkyl) where K isO, S(0)m, -CRjpCRg-or-C^C-; 
or N(R2)C(0) where R2 and the alkyl groups may be further substituted by 1 to 7 halogen, S(0) m C r C 4 alkyl, 1 to 
2 OR2 or C(0)OR2a and the aryl groups may be further substituted by 1 to 2 C,-C 4 alkyl, 1 to 2 halogen, OR2, 
CF 3 , OCF 3> methylenedioxy, SfO),^, SOgNfR^JtR^) or NfRgaJSOsR^; 

R2 is hydrogen, C r C 6 alkyl, C 3 -C7cycloalkyl, and, if two C r C 6 alkyl groups are present on one atom, they may 
be optionally joined to form a C 4 -C 6 cyclic ring optionally including oxygen, sulfur or NR^; 
R2 a is hydrogen or C r C 6 alkyl; 

R 3a and R 3b are independently hydrogen, halogen, Cj -C 4 alkyl, OR 2 , methylenedioxy, nitro, S(0) m C r C 4 alkyl, CF 3 
or C(0)OR 2 ; 

R 4 and R 5 are independently hydrogen, C r C 6 alkyl, substituted C r C 6 alkyl where the substituents may be 1 to 5 
halo, 1 to 2 hydroxy, 1 to 2 C r C 6 alkanoyloxy, 1 to 2 C r C 6 alkyloxy or S(0) m (C r C 4 alkyl); 
A is: 



where x and y are independently 0-3; 

Ry and R 7fl are independently hydrogen, C,-C 4 alkyl, substituted C r C 4 alkyl where the substituents are from 1 to 
3 fluoro or imidazolyl, phenyl, indolyl, S(0) m C r C 4 alkyl, C(0)OR 2 or R 7 and Rj a can independently be joined to 




or 
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one or both ol the R 4 and R 5 groups to form alkylene bridges between the terminal nitrogen and the alkyl portion 
ot the Ry or R 7a groups, wherein the bridges contains 1 to 3 carbon atoms; 

B, D and F are independently C(R 8 )(R 10 ) or C=0, such that one ot B t D or F may be optionally missing to provide 
a 5 or 6 membered ring; or B and D taken together may be CR^CR^and CRe=CR 10 may include a benzofusion 
in which R8 and RIO ethylene units are linked to form a phenyl ring; 

R 8 and R 10 are independently hydrogen, Rg, (CH 2 ) q aryl, (CH^ORg, (CHg^OtC^^arylCC^^OCpjRg, (CH 2 ) Q C 
(0)OR 2 , (CH 2 ) q C<0)0(CH 2 ) t aryl, (CH 2 ) q C(0)N(R 2 )(R 2 ) l (CH^C^NfF^HCH^ aryl, (CH^NfR^CpJR* 
(CHg^NtRjjJCpjtCH^aryl. (CH 2 ) q N(R 2 )C(0)N(R 2 )(R 2 ), (CH 2 ) q N(R 2 )C(0)N(R 2 )(CH 2 ) l aryl, (CH 2 ) q N(R 2 )S0 2 R2, 
(CH 2 ) q N(R 2 )S0 2 (CH 2 ) I aryl, (CH 2 ) q S(0) m R2, (CH 2 ) q S (OUCH^ aryl, (CH 2 ) q S(0) m NHCN. (CH 2 ) q S(0) m N(R2)CN, 
(CH 2 ) q (lH-tetrazol-5-yi), (CH 2 ) q C(0)NHS0 2 R2, (CH2) q C(0)NHS0 2 (CH 2 ) t aryl, (CH 2 ) q S0 2 NH(CH 2 ), aryl, 
(CH 2 ) q SO 2 NHC(0)R 2 , (CH 2 ) q S0 2 NHC(0)CH 2 ), aryl and the (CHj,), and (CH 2 ) q may be substituted by 1 to 2 C r 
C 2 alkyl and the C r C 6 alkyl, and aryl groups may optionally be substituted by 1 to 2 halogens, OF^, C(0)OR a , 
C(0)0(CH 2 ) t aryl, S(0) m C r C 4 alkyl, 1 to 2 C r C 3 alkyl or 1 H-tetrazol-5-yl, 
m is 0 to 2; 
q is 0 to 3; 
t is 0 to 3; and 

the aryl group is phenyl .napthy I, pyridyl, thienyl, furanyl, indolyl, N-methyl indol, thiazoryl, or pyrimidinyl and the 
pharmaceutical^ acceptable salts and individual diastereomers thereof. 

A compound of Claim 2 where F is not present. 

A compound of Claim 3 which has the formula: 




IV 



R, is C n -C 10 alkyl, aryl (C r C 4 alkyl), C 5 -C 6 cycloalkyl (C r C 4 alkyl) or (C r C 4 alkylJ-K-q-C^lkyl-, aryKCo-Caalkyl)- 
K-(C r C 2 alkyl), C 3 -C6cycloalkyl (C 0 ^2alkyl)-K-(C r C 2 alkyl). where K is 0,S(0) ro and the aryl groups may be fur- 
ther substituted by 1 to 2 C r C 4 alkyl, 1 to 2 OR 2 , C(0)OR 2 , S(0) m R2 or 1 to 3 halogen; 

is hydrogen, C r C 4 alkyl, C 3 -C 6 cycloalkyl, and, if two C r C 4 alkyls are present on one atom, they may be 
optionally joined to form a C 5 -C 6 cyclic ring optionally including oxygen or NRga; 
R^ is hydrogen or C, -C 4 alkyl; 

R 3a and R 3b are independently hydrogen, halogen, C r C 4 alkyl, hydroxy, C(0)OR, C 1 -C 4 alkoxy, S(0) m C r C 4 alkyl 
orCF 3 ; 

and R 5 are independently hydrogen, C r C 4 alkyl, substituted C r C 4 alkyl where the substituents may be 1 to 2 
hydroxy or S(0) m (C 1 -C 3 alkyl); . 
A is: 
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where x is 0 or 1; 

Ry and R 7a are independently hydrogen, C r C 3 alkyl; or R 7 and Ry a can independently be joined to one or both 

of the R 4 and Rg groups to form alkylene bridges between the terrrunal nitrogen and the alkyl portion of the Hy or 

Hj a groups to form 5 or 6 membered rings containing the terminal nitrogen; 

B and D are independently C(R 8 )(R 10 ), C=0, or B and D taken together may be CRe=CR 10 , 

Re and R 10 are independently hydrogen, F^, (CH^ aryl, (CH^GF^, (CH^OfCI-y, aryl, (CH 2 ) q OC(0)R 2 , 

(CH 2 ) q C(0)OR2, (CH^CpMCH^aryl, (CH 2 ) q C(0)N(R 2 )(R2), (CH 2 ) q C(0)N(R 2 )(CH 2 ), aryl, (CH 2 ) q N(R 2 )C(0) 

R*. (CH 2 ) q N(R 2 )C(0)(CH 2 ) 1 aryl,(CH 2 ) q N(R 2 )C(0)N(R 2 )(R 2 ) l (CH 2 ) q N(R 2 )C(0)N(R 2 )(CH 2 ) t aryl, (CH^NfFy 

SOgR* (CH 2 ) q N(R 2 )S0 2 (CH 2 ) t aryl, (CH 2 ) q S(0) m R 2 , (CH 2 ) q (1H-tetrazol-5-yl), (CH 2 ) q C(0)NHS0 2 R 2) (CH 2 ) q C(0) 

NHS0 2 (CH 2 ) t aryl, (CH 2 ) q S0 2 NH(CH 2 ) t aryl, (CH 2 ) q S0 2 NHC(0)R 2 , (CH 2 ) q S0 2 NHC{O)CH 2 ) t aryl and the (CH 2 ) t 

and (CH 2 ) q may be substituted by 1 to 2 C r C 2 alkyl and the and aryl groups may optionally be substituted by 

1 to 2 halogens, OR 2a , C(0)OR 2a , C(0)0(CH 2 ), aryl, S(0) m R2 a , 1 to 2 C r C 3 alkyl or 1 H-tetrazol-5-yl; 

q is 0 to 2; 

t is 0 to 2; and 

aryl is phenyl, pyridyl, indolyl, N-methyl indolyl, or pyrimidinyl or thienyl and the pharmaceutical^ acceptable salts 
and individual diastereomers thereof. 

A compound having the f ormu la 




Formula V 



Ri is 
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is H, fluoro; 

D is )CH 2 , )C=0. CH-(CH 2 ) q OH. CfCHgKCHyqCpjORz. 
CH-(CH 2 ) q C(0)OR2, CH(CH2) q C(0)N(R2)(Rg) 



N-N 

CH-(CH 2 ) q — (/ || CH(CH 2) qC(0)NHS0 2 R 2 



R2 is H or C r C 4 alkyl, 
qis 0,1,2; 

and the pharmaceutical^ acceptable salts and individual diastereomers thereol. 
A Compound of Claim 1 which is: 

N-[1 (R)-[(2,3-Dihydrospiro[1 H-indene-1 ,4'piperidin]-r-yl)-carbonyl]-2-(1 H-indol-3-yl)ethyl]-2-amino-2-methylpro- 
panamide; 

N-[1(RS)-[(2,3-Dihydrospiro[1H-indeneO,4 , -piperidin]0 , -yl)carbonyl]-2-(5-fluoro-1H-^ 
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2-methyl-propanamide; 

N-[1 (RS)-[(2,3-Dihydro-3-oxospiro[1 H-indene-1 .^-piperidinJ-V-yl^rbonylJ^-O H-indol-3-yl)ethyl]-2-amino- 

2-methylpropanamide; 

N-[1(RS)-[(2,3-Dihydro-3(RS)^ 

2-amino-2-methyl-propanamide; 

N-[1 (RH(2,3-Dihydro-6-fluorospiro|l H-indene-1 ,4'-piperidin]-1 '-yl) canbonyl]-2-(indol-3-yl)ethyl]-2-amino-2-fneth- 
ylpropanamide; 

N-[1 (R)-[(2,3-Dihydrospiro[1 H-indene-1 ,4'-piperidin]-1 , -yl)-carbonyl]-2-(phenylmethyloxy)ethyl]-2-amino-2-meth- 
ylpropanamide; 

N-[1 (R)-I(2.3-Dihydro-3-oxospiro[1 H-indene-1 ,4'-piperidin]-1 '-ylJcarbonylJ^-CphenylmethyloxyJethylJ^-amino- 
2-methylpropanamide; 

N-[1 (R)-[(2,3-Dihydro-3(RS)-hydroxyspiro[1 H-indene-1 ,4'-piperidin]-1 '-yl)carbonyl]-2-(phenylmethyloxy)ethyl]- 
2-amino-2-methylpropanamide; 

N-[1 (R)-[(2,3-Dihydrospiro[1 H-indene-1 ,4'-piperidin]-1 , -yl)-carbonyl]-2-(2 , ,6 , -difluorophenylmelhyloxy)ethyl]- 
2-amino-2-methylpropanamide; 

N-[1 (RS)-[(2,3-Dihydro-3(RS)-hydroxyspiro[1 H-indene-1 ^'-piperidinj-l '-yl)carbonyl]-3-phenylpropyl]-2-amino- 
2-methyl-propanamide; 

N-[1 (RH(2,3-Dihydro-3-oxospirol1 H-indene-1 .^-piperidinj-l '-yl)carbonyl]-3<yclohexylpropyl]-2-amino-2-methyl- 
propanamide; 

N-[1 (R)-((2,3-Dihydro-3-(RS)-hydroxyspiro[1 H-indene-1 ,4'-piperidin]-1 '-yl)carbonyl]-3-cyclohexylpropyl]-2-ami- 
no-2 -methyl -propanamide; 

N-[1 (R)-[(2 ( 3-Dihydro-3-oxospiro[1 H-indene-1 ,4'-piperidin]-1 '-yl)carbony!]-4-phenylbutyl]-2-amino-2-methylpro- 
panamide; or 

N-[1 (R)-[(2 ( 3-Dihydro-3(RS)-hydroxyspiro[1 H-indene-1 ,4'-piperidin]-1 '-yl)carbonyQ-4-phenylbutyl)2-amino-2-me- 
thyl-propanamide; 

V-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-indene-1 ,4'- 
piperidine]-3-cartx)xyIic acid; 

V[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro(1 H-indene-1 ^'-pip- 
end ine-3-carboxylic acid ethyl ester; 

1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl] -2, 3-dihydrospiro[1 H-indene-1 ,4'-piperid- 
ine]-3-carboxylic acid; 

1 , -(2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'-piperid- 
ine]-3-carboxylic acid ethyl ester; 

1 , -[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro(1 H-indene-1 ,4'- 
piperidine]-3-acetic acid; 

1 , -(2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-indene-1 ,4'- 
piperidine]-3(R) -acetic acid; 

1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospirc{1 H-indene-1 ,4 l - 
piperidine]-3(S)-acetic acid; 

1 , -[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro(1 H-indene-1 ,4'- 
piperidine]-3-acetic acid ethyl ester; 

1 '-[2(R)-I(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-indene-1 ,4*- 
piperidine]-3(R)-acetic acid ethyl ester; 
r-[2(R)-[(2-amino-2-methyl-1 -ox^ 
piperidine]-3(S)-acetic acid ethyl ester; 

1 , -[2(R)-[{2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-l -oxopropyl]-2,3-dihydrospiro[1 H-in- 
dene-1 t 4-piperidine]-3-acetic acid; 

1 , -[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropy0-2,3-dihydrospiro[1 H-in- 
dene-1, 4-piperidine]-3(R)-acetic acid; 

1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-in- 
dene-1 ,4-piperidine]-3(S)-acetic acid; 

1 '-[2(R)-((2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-in- 
dene-1, 4-piperidine]-3-acetic acid ethyl ester; 

1 , -(2(R)-[(2-amino-2-methyl-l -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-in- 
dene-1, 4-piperidine]-3(R)-acetic acid ethyl ester; 

1 , -[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-in- 
dene-1 ,4-piperidine]-3(S)-acetic acid ethyl ester; 

1 , -[2(R)-[(20-amino-2-methyl-1-oxopropyl)amino)-(phenyl-methoxy)-1-oxopropyl]-2 1 3-d^ 
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1,4-piperidine]-3-acetic acid; 

V-[2(R)-[(20-amino-2-methyM ^xop 

1 ,4-piperidine]-3-acetic acid ethyl ester; . 

142(R)-[(2-amino-2-methyl-1^xopropyl)amino^ 

(1 H-indene-1 ,4'-piperidine]-3-acetic acid; 

1 , -[2(R)-[(2^mino-2-methyl-1^xopropyl)amino]-3-(2 l 6<Jifluorophenylm 

[1H-indene-t,4'-piperidine]-3-acetic acid ethyl ester; 

V-[2(RH(2-amino-2-methyl-1<>xopr^ 

[1 H-indene-1 ,4'-piperidine]-3-acetic acid; 

V-[2(RH(2-amino-2-methyl-1-oxoprcpyl)am^ 

[1 H-indene-1, ^-piperidineJ-S-acetic actd ethyl ester, 

1 '-[2(R)-((2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'-piperid- 
ine]-3-propanoic acid; 

1 l -[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 .^-piperid- 
ine]-3-propionic acid ethyl ester; 

1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2, 3-dihyphospiro[1 H-indene-1 ,4'«piperid- 
ine]-3-acetic acid; 

1 , -l2(R)-((2-amino-2-methyl-1 -oxopropyl)amino)-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 .^-piperid- 
ine]-3(S)-acetic acid; 

1 '-[2(R)-[(2-amino-2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'- 
piperidine]-3(R)-acetic acid; 

V-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'-piperid- 
ine]-3-acetic acid ethyl ester, 

1 , -[2(R)-[(2-amino-2-methyl-1 -oxopropyl)-amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4*-piperid- 
ine]-3(S)-acetic acid ethyl ester. 

V-[2(R)-[(2-amino-2-methyl-1-oxopropyl)amino-5-phenyl-1-oxopentyl]-2 ) 3-di 
ine]-3(R)-acetic acid ethyl ester; 

N-Ethyl-1 , -[2(R)-[(2-amino-2-methyl-1 -oxopropyl)ammo]-5-phenyl-1 -oxopentyl)-2,3-dihydrospiro[1 H-indene-1 ,4'- 
piperidine]-3-acetamide; 

N-Ethyl-1 '-[2(R)-[(2-amino-2-fnethyl-1 -oxopropyl)amino]-5-phenyM -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'- 
piperidine]-3(S)-acetamide; 

N-Ethyl-1 , -[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene- 
1 ,4-piperidine]-3(R)-acetamide; 

1 '-[2(R)-((2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydro-6-fluorospiro[1 H-indene- 
1 ,4-piperidine]-3-acetic acid; 

1 '-(2(R)-[(2-amino-2-methyM -oxopropyl)amino]-5-phenyM -oxopentyl-2, 3-dihydro-6-f I uorospiro[1 H-indene-1 ,4*- 
piperidine]-3-acetic acid ethyl ester; 
V-[2(RH(2-amino-2-methyl-1-oxopropyl)am 
ine]-3-propanoic acid; 

1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'-piperid- 
ine]-3-propanoic acid ethyl ester; 

V-[2(R)-[(2-amino-2-methyl-1-oxopropyl)amino]-3-(indole-3-yl)-1-oxopropyl]-2,3-dihydrc^ 
dene-1 ^'-piperidineJ-S-acetic acid, 
and salts thereof. 

7. Stereospecific compounds of Claim 1 which are 
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where R 1 , R*, R 3 * R">, R 4 , R*. R6 A, B, D, E. F,G, H, I, J.and n are as defined in Claim 1 . 

A process for the preparation of a compound of Claim 1 which comprises reacting a compound having a formula: 
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with a compound having the formula 
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R4 R4 
5 HOOC-A-N-R 5 or HOOC-A-N-L 

where R v Rg, R^, F^, F^, R 5 , Re, A, B, D, E, F, G, H, I, J and n are as defined in Claim 1 . 
10 9. A process for the preparation of a compound of Claim 1 which comprises reacting a compound having a formula 
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2a 
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with a compound having the formula 



"2?8fl ?4 R 2 R e O R 4 

Ri— f-N-C-A-N-R 5 Ri~ l-N-C-A-N-L 



COOH or 
12 



COOH 

12a 



40 where R t , R2, R 3a , R 3b , R4. R5, Re» A, B, C, D, E, F, G, H, I, J, and n are as defined in Claim 1 and L is a protecting 

group which is subsequently removed if present and salts are formed if desired. 



10. The use of a compound of Claim 1 for the manufacture of a medicament for increasing levels of endogenous 
growth hormone in a human or an animal. 

11. A composition useful for increasing the endogenous production or release of growth hormone in a human or an 
animal which comprises an inert carrier and an effective amount of a compound of Claim 1 . 

12. A composition useful for increasing the endogenous production or release of growth hormone in a human or an 
50 animal which comprises an inert carrier and an effective amount of a compound of Claim I used in combination 

with other growth hormone secretagogues such as, GHRP-6, GHRP-t, growth hormone releasing factor (GRF) 
or one of its analogs or IGF-1 or IGF-2, or B-HT920. 

13. The use of a bisphosphonate compound in combination with a compound of Claim 1 for the manufacture of a 
55 medicament for the treatment of osteoporosis. 

14. The use as claimed in Claim 13 wherein the bisphosphonate compound is alendronate. 
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15. A composition useful for the treatment of osteoporosis which comprises a combination of a bisphosphonate com 
pound and a compound of Claim 1 . 

16. The composition of Claim 15 where the bisphosphonate compound is alendronate. 
Patentanspruche 

1 . Eine Verbindung mit der Formel: 



75 



20 



25 



30 




Formel I Formel II, 

35 

worin 

R., C r C 10 -Alkyl, Aryl, Aryl(C r C 6 -alkyl) und C 3 -C r Cycloalkyl(C r C 6 -alkyl) Oder C r C 7 -Alkyl-K-C r C s -alkyl, Aryl 
(C 0 -C 6 -alkyl)-K-(C r C 5 -alkyl) f 03-07^103^1(00-05-311^1)^-^,^5-311^1) ist, wobei K 0, S(0) m , N(R 2 )0(O), C 

40 (OJNfRg), OC(O), 0(O)O, -CR2=CR 2 - oder -CeC- ist, wobei die Arylgruppen nachstehend definiert sind und R2 

unddieAlkylgruppen weiterhindurch 1-5 Halogen, SfO^R^, 1 bisSOR^crterCPPR^substituiertsein konnen 
und die Arylgruppen wefterhin durch Phenyl, Phenoxy, Halogenphenyl, 1 bis 3 C^Ce-Alkyl, 1 bis 3 Halogen, 1 bis 
2 OR 2 , Methylendioxy, S(0) m R 2 , 1 bis 2 CF 3> OCF 3 , Nitro, N(R 2 )(R2), N(R 2 )0(O)(R 2 ), C(0)OR 2 , 0(O)N(R2)(R 2 ), 
S0 2 N(R 2 )(R 2 ), N(R 2 )S0 2 -Aryl oder N(R2)S0 2 R 2 substituiert sein konnen, 

45 r2 Wasserstoff, C^Cg-Alkyl, C 3 -C 7 -Cycloalkyl ist, und, wenn zwei C, -C 6 - Alkylgruppen an einem Atom vorhanden 

sind, diese gegebenenfalls verbunden sein konnen, um einen cyclischen C 3 -C 8 -Ring, der gegebenenfalls Sauer- 
stoff, Schwefel oder NR 2a enthslt, zu bilden, 
R2 a Wasserstoff oder C^Ce-Alkyl ist, 

R 3a und R 3b unabhangig Wasserstoff, Halogen, Cj-Cg-Alkyl, OR 2 , Cyano, OCF 3 , Methylendioxy, Nitro, S(0) m R, 
50 CF 3 oder C(0)OR 2 sind, und, wenn R 3a und R 3b in einer ortho-Anordnung stehen, diese verbunden sein konnen, 

um einen aliphatischen oder aromatischen C 5 - bis C 8 -Ring zu bilden, der gegebenenfalls 1 oder 2 Heteroatome, 
ausgewahlt aus Sauerstoff, Schwefel oder Stickstoff, enthaft, 

R 4 und R 5 unabhangig Wasserstoff, C r C 6 -Alkyl, substituiertes C r C 6 - Alky I, worin die Substituenten 1 bis 5 Halo- 
gen, 1 bis 3 Hydroxy, 1 bis 3 C^C^-Alkanoyloxy, 1 bis 3 C^C^AIkoxy. Phenyl, Phenoxy, 2-Furyl. C, -C 6 -Alkoxy- 
55 carbonyl, SfO^C^Ce-Alkyl) sein konnen, oder R 4 und R 5 miteinander verbunden sein konnen, um (CH 2 ) r La 

(CH 2 ) S - zu bilden, worin L a C(R 2 ) 2> O, S(0) m oder N^) ist, r und s unabhangig 1 bis 3 sind und l^ wie oben 
definiert ist, 

Re Wasserstoff oder C r C 6 -Alkyl ist, 
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Aist: 

— (CH 2 )— C— (CH 2 ) y — 

Oder 



7? 

— Z-(CH 2 ) X -C— (CH 2 ) y — 

worin x und y unabhangig 0-3 sind, 
ZN-F^oderOist, 

By und R 7a sind unabhangig Wasserstoff, -C 6 -Alkyl, Trifluormethyl, Phenyl, substituiertes Cj-Cg-Alkyl, worin die 
Substituenten sind Imidazolyl, Phenyl, Indolyl, p-Hydroxyphenyl, OFfe, S(0) m R 2 , C(0)OR 2 , C 3 -C r Cycloalkyl, N 
(R 2 )(R2)» C(0)N(R2)(R2). Oder R 7 und R7 a unabhangig mit einer oder beiden der R4- und R 6 -Gruppen verbunden 
sein konnen, um Alkylenbrucken zwischen dem endstandigen Stickstoff und dem Alkytteil der R 7 - oder R7 a -Grup- 
pen zu bilden, wobei die Brucke 1 bis 5 Kohlenstoffatome enthalt, 

B, D, E und F unabhangig C(Re)(R 10 )oder C=0 sind, sodaG einer oder zwei der Reste B, D, E oder F gegebe- 
nenfalls (ehlen konnen, um einen 5*, 6- oder 7gliedrigen Ring zu ergeben, oder B und D oder D und E miteinander 
verbunden CR^CR^ sein konnen, wobei CRg=CR 10 eine Benzokondensatton enthatten kann, bei der R e - und 
R 10 -Ethyleneinheiten miteinander zu einem Phenylring verknupft sind, 

R 8 und R 10 unabhangig Wasserstoff, Rg, (CH 2 ) q -Aryl, (CH 2 ) q O(R 2 ), (CH 2 ) q O(CH 2 ) r Aryl, (CH^OCpjRg, 
(CH2) q OC(0) (CH 2 ) r Aryl, (CH^OCtOJN^fFy, (CH 2 ) q OC(0)N(R2) (CH 2 ) r Aryl, (CH 2 ) q C(0)R2, (CH 2 ) q C(0) 
(CH 2 ) r Aryl, (CH 2 ) q C(0)OR2, (CH 2 ) q C(0)0(CH 2 ) r Afyl l (CH 2 ) q C(0)N(R 2 )(R2), (CH 2 ) q C(0)N(R 2 ) (CH 2 ) r Aryl, 
(CH 2 ) q N(R2)(R 2 ), (CH 2 ) q N(R 2 )(R 9 ),(CH 2 ) q S(0) m R 2i (CH 2 ) q S(0) m (CH 2 ) r Aryl, (CH 2 ) q S0 2 N(R 2 )(R 2 ) l (CH 2 ) q SO z N 
(R2) (CH 2 ) f Aryl, (CH 2 ) q (1H-Tetrazol-5-yl. (CH 2 ) q C(0)NHS0 2 R 2 ,(CH 2 )C(0)NHS0 2 (CH 2 ) r Aryl,(CH 2 ) q S0 2 NHC 
(0)R 2 , (CH 2 ) q S0 2 NHC(0)(CH 2 ) r Aryl, (CH 2 ) q S0 2 NH(CH 2 ) r Aryl, (CH 2 ) q S0 2 N (R 2 )-C*sN sind und die (CH 2 ) r 
Gruppe durch 1 bis 2 C^-Alkyl substituiert sein kann und die R 2 - , (CH 2 ) q - und Arylgruppen gegebenenfalls durch 
1 bis 5 Halogen, 1 bis 3 OR^, CPJOR^, C(0)0(CH 2 ) t -Aryl, 1 bis 3 C r C 4 -Alkyl, Op^R^R^), SO^R^) 
(R2J. S(0)m R 2a« NfR^XR^), 1 bis 2 CF 3 oder 1 H-Tetrazol-5-yl substituiert sein konnen, 
Rg ist R* (CH 2 ) q -Aryl, CpjRg, C(O) (CH 2 ) r Aryl, C(0)N(R 2 ) (Ffe), C(0)N(R 2 )(CH 2 ) r Aryl, C(0)OR 2 , C(0)0(CH 2 ) t - 
Aryl, S(0) 2 N(R 2 )(R 2 ), SO^RgKCH^-Aryl, S0 2 R 2 oder S0 2 (CH 2 ) r Aryl und das (CH,), durch 1 bis 2 C r C 4 -Alkyl 
substituiert sein kann und die R 2 - , (CH 2 ) q - und Arylgruppen gegebenenfalls durch 1 bis 5 Halogen, 1 bis 3 OR^, 
C(0)OR2 a , CPWCH^-Aryl, 1 bis 3C r C 4 -Alkyl. CplNfR^IR^), SO^R^R^), S(0) m R2 a , N(R 2a )(R 2a ) oder 
1 bis 2 CF 3 substituiert sein konnen, 
m 0 bis 2 ist, 
n 1 oder 2 ist, 
q 0 bis 3 ist, 
1 0 bis 3 ist und 

G, H, I und J Kohlenstoff, Stickstoff, Schwefel oder Sauerstoffatome sind, so daO wenigstens eines ein Heteroatom 
ist und einer der Reste G, H, I oder J gegebenenfalls fehlen kann, um 5- oder 6gliedrige heterocyclische aroma- 
tische Ringe zu ergeben, und pharmazeutisch annehmbare Salze und einzelne Diastereomere davon 

Eine Verbindung nach Anspruch 1 , welche die Formel: 
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Formel III 

2S 

hat, 

worin R, C r C 10 -Alkyl, Aryl(C r C 4 -alkyl), C 3 -C 6 -Cyc!oalkyl (C r C 4 -alkyl), (C r C 4 -Alkyl)-K-(C r C4-alkyl), Aryl(C 0 - 
C 5 -alkyl)-K-(C 1 -C 4 -alkyl) l (C 3 -C7-Cyctoalkyl) (C 0 -C 5 -alkyl) -K-(C r C 4 -alkyl) ist. wobei K O. S(0) m , -CR2=CFVoder 
-CsC- ist Oder N(R 2 )C(0), worin R2 unddie Arylgruppen weiterhin durch 1-7 Halogen, S(0) m C 1 -C 4 -Alkyl, 1 bis 2 
30 OR 2a oder c (°)° R 2a substituiert sein konnen und die Arylgruppen weiterhin durch 1 bis 2 C 1 -C 4 -Alkyl, 1 bis 2 

Halogen, ORg, CF 3 , OCF 3 , Methylendioxy, S(0) m R2a« SOgNfR^KR^) °der N(R 2a )S0 2 R 2a substrtuiert sein kon- 
nen, 

R 2 Wasserstoff , C^j-Cg-Alkyl, C^Cj-Cycloalkyl ist, und, wenn zwei C^-Cg-Alkylgruppen an einem Atom vorhanden 
sind, diese gegebenenfalls verbunden sein konnen, um einen cyclischen C r C 6 -Ring, der gegebenenfalls Sauer- 
35 stoff, Schwefel Oder NR^ enthalt, zu bilden, 

R2a Wasserstoff oder C^Cg-Alkyl ist, 

R 3a und R^ unabhangig Wasserstoff, Halogen, C-j-C^AIkyl, OR 2> Methylendioxy, Nitro, S(0) m C r C 4 -Alkyl, CF 3 
oder C(0)OR 2 sind, 

R 4 und R 5 unabhangig Wasserstoff, C r C 6 -Alkyl, substituiertes C r C 6 -Alkyl sind, worin die Substituenten 1 bis 5 
40 Halogen, 1 bis 2 Hydroxy, 1 bis 2 C^Ce-Alkanoyloxy, 1 bis 2 C r C 6 -Alkyloxy oder S(0) m (C r C 4 -Alkyl) sein konnen, 

A ist: 

R 7 

— (CH 2 )-C— (CH 2 ) y — 

so oder 
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-N(R 2 )-(CH 2 ) X -C — (CH 2 ) y — 
worin x und y unabhangig 0-3 sind, 

R 7 und R 7a sind unabhangig Wasserstoff, C^C^AIkyl, substituiertes C^C^AIkyl, worin die Substituenten sind 1 
bis 3 Fluor Oder Imidazolyl, Phenyl, Indotyl, S(0) m C r C 4 -Alkyl, CfOJOF^, Oder R 7 und Ry a unabhangig mit einer 
Oder beiden der R4- und R 5 «Gruppen verbunden sein konnen, um Alkylenbrucken zwischen dem endstandigen 
Stickstoff und dem Alkylteil der R7- Oder R 7a -Gruppen zu bilden, wobei die Brucken 1 bis 3 Kohlenstoffatome 
enthaiten, 

B, D und F unabhangig C(R 8 )(R 10 )oder C=0 sind, so daft einer oder zwei der Reste B, D Oder F gegebenenfalls 
fehlen konnen, um einen 5- Oder 6gliedrigen Ring zu ergeben, Oder B und D miteinander verbunden CF^=CR 10 
sein kann und CR 8 =CR 10 eine Benzokondensation enthaiten kann, bei der Rq- und R 10 -Ethyleneinheiten mitein- 
ander zu einem Phenylring verknupft sind, 

R 8 undR 10 unabhangig Wasserstoff, R 2 , (CH 2 ) q -Aryl. (CH 2 ) q OR 2 , (CH 2 ) q O (CH^-Aryl, (CH 2 ) q 0C(O)R2. (CH 2 ) q C 
(0)OR 2l (CH^CPPICH^-Aryl, (CH 2 ) q C(0)N(R 2 )(R 2 ), (CH^CPJNIF^JCCH^-Aryl, (CH 2 ) q N(R 2 ) C(0)R 2 , 
(CH^NtF^JCPJfCH^-Aryl, (CH 2 ) q N(R 2 )C(0)N(R 2 )(R 2 ). (CH 2 ) q N(R 2 )C(0)N(R 2 )(CH 2 ) r Aryl, (CH^N^) 
S0 2 R2, (CH 2 ) q N(R2)S0 2 (CH 2 ) r Aryl, (CH 2 ) q S(0) m R 2 , (CH 2 ) q S(0) m (CH 2 ) t -Aryl, (CH 2 ) q S(0) m NHCN, (CH 2 ) q S 
(0) m N(R 2 )CN ( (CH 2 ) q (1H-Tetrazol-5-yl), (CH 2 ) q C(0)NHS0 2 R 2 , (CH^qCPJNHSO^CH^-AryMCH^SOgNH 
(CH 2 ) t -Aryl. (CH^qSCyslHCfpjRa, (CH 2 ) q S0 2 NHC(O)CH 2 ) t -Aryl sind und das (CH 2 ) t und (CH 2 ) q durch 1 bis 2 
C 1 -C 2 -Alkyl substituiert sein konnen und die C^Cg-Alky!-, R 2 - und Arylgruppen gegebenenfalls durch 1 bis 2 Ha- 
logen, OR^, CPJORga, C(0)0(CH 2 ) r Aryl, S(0) m C r C 4 -Alkyl, 1 bis 2 C r C 3 -Alkyl Oder 1 H-Tetrazol-5-yl substitu- 
iert sein konnen, 
m 0 bis 2 ist, 
q 0 bis 3 ist, 
1 0 bis 3 ist und 

die Arylgruppe Phenyl, Naphthyl, Pyridyl, Thienyl, Furanyl, Indolyl, N-Methylindol, Thiazolyl oder Pyrimidinyl ist, 
und die pharmazeutisch annehmbaren Salze und einzelnen Diastereomere davon. 

Eine Verbindung nach Anspruch 2, worin F nicht vorhanden ist. 

Eine Verbindung nach Anspruch 3, welche die Formel: 
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m H H f 
R ,-C-N-C— A — N 
O 





c=o 



I 




3b 



IV 



hat, 



worin R, C r C 10 -Alkyl. An/KC^-allcyl), C s -C 6 -Cycloa!kyl (C, -C 4 -alkyl) Oder (CVC^AIkylJ-K-CVCg-alkyl, Aryl(C 0 - 
C 2 -alkyl)-K-(C r C 2 -alkyl), C 3 -C 6 -Cyc!oalkyl(C 0 -C 2 -a!kyl)-K-(C r C 2 -alkyl) ist, wobei K O, S(0) m ist, und die Aryl- 
gruppen weiterhin durch 1 bis 2 C^C^AIkyl, 1 bis 2 OR^ C(0)OR2, S(0) m R2 Oder 1 bis 3 Halogen substituiert 
sein konnen, 

R 2 Wasserstoff, Cj-C^AIkyl, C 3 -C 6 -Cycloalkyl ist, und, wenn zwei C^C^-Alkylgruppen an einem Atom vorhanden 
sind, diese gegebenenfails verbunden sein konnen, urn einen cyclischen C 5 -C 6 -Ring, der gegebenenfalls Sauer- 
stoff oder NR^ enthalt, zu bilden, 
R2 a Wasserstoff oder -C 4 -Alkyl ist, 

R 3a und R 3b unabhangig Wasserstoff, Halogen, C r C 4 -Alkyl, Hydroxy, C(O)0R, C r C4-Alkoxy, S(0) m C r C 4 -Alkyl 
oder CF 3 sind, R 4 undR s unabhangig Wasserstoff, C 1 -C 4 -AJkyl, substituiertes C r C 4 -Alkyl, worin die Substituenten 
1 bis 2 Hydroxy oder S(0) m (C r C 3 -Alkyl) sein konnen, sind, 



worin xO oder 1 ist, 

R 7 und R 7a unabhangig Wasserstoff, C^C^AIkyl sind, oder R 7 und R 7a unabhangig mit eineroder beiden der 
und Rg-Gruppen verbunden sein konnen, um Alkylenbrucken zwischen dem endstandigen Stickstoff und dem 
Alkylteil der R r oder R 7a -Gruppen zu bilden, um 5- oder 6gliedrige Ringe zu bilden, welche den endstandigen 
Stickstoff enthalten, 

B und D unabhangig C(R 8 )(R 10 ), C=0 sind, oder B und D miteinander verbunden C^g=CR 10 sein konnen, 



R 8 und R 10 unabhangig Wasserstoff, R 2 , (CH 2 ) q -Aryl, (CH 2 ) q OR 2 , (CH 2 ) q O(CH 2 ) t -Aryl, (CH 2 ) q OC(0)R 2 , (CH 2 ) q C 
(0)OR 2 , (CH 2 ) q C(0)0(CH 2 ) r Aryl, (CH 2 ) q C(0)N(R 2 )(R 2 ), (CH 2 ) q C(0)N(R2)(CH 2 ) r Aryl, (CH 2 ) q N(R 2 )C(0)R 2 , 
(CH 2 ) q N(R 2 )C(0)(CH 2 ) r Aryl, (CH 2 ) q N(R 2 )C(0)N(R 2 )(R 2 ), (CH 2 ) q N(R 2 )C(0)N(R 2 )(CH 2 ) r Aryl, (CH 2 ) q N(R 2 ) 
S0 2 R2, (CH 2 ) q N(R 2 )S0 2 (CH 2 ) t -Aryl, (CH 2 ) q S(0) m R 2 , (CH 2 ) q (1H-Tetrazol-5-yl), (CH 2 ) q C(0)NHS0 2 R2, (CH 2 ) q C 
(0)NHS0 2 (CH 2 ) r Aryl,(CH 2 ) q S0 2 NH(CH 2 ) r Aryl l (CH 2 ) q S0 2 NHC(0)R 2 , (CH 2 ) q S0 2 NHC(0)CH 2 ) r Aryl sind und 
das (CH 2 ) t und (CH 2 ) q durch 1 bis 2 C r C 2 -Alkyl substituiert sein konnen und die R 2 - und Arylgruppen gegebe- 
nenfalls durch 1 bis2Halogen, OR2 a> C(0)OR 3 , C(0)0(CH 2 ) t -Aryl, S(0) m R2 a> 1 bis2 C r C 3 -Alkyloder 1H-Tetrazol- 
5-yl substituiert sein konnen, 



A ist: 




— (CH 2 ) X -C 
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q 0 bis 2 ist, 
1 0 bis 2 ist und 

Aryl Phenyl, Pyridyl, Indotyl, N-Methylindoiyl Oder Pyrimidinyl oder Thienyl ist, 
und die pharmazeutisch annehmbaren Salze und einzelnen Diastereomere davon. 

Eine Verbindung mit der Formel 



R1 ist 
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"^CHjCHjCHj 



a 



0"CH 2 

S-CH 2 



"XX 



CH2CH2CH2 



R 3a ist H, Fluor, 
Dist 

)CH 2 , )C=0 CH-(CH 2 ) q OH, C(CH 3 )(CH 2 ) q C(0)OR 2> 
CH-(CH 2 ) q C(0)OR2, CH(CH 2 ) q C(0)N(R2)(R2) 



N-N 

CH-(CH 2 ) q — (/ || CH(CH 2) qC(0)NHS0 2 R 2 

N-N 
H 

Rg ist H Oder C r C 4 -Alkyl, 

q ist 0, 1, 2, und die pharmazeulisch annehmbaren Salze und einzelnen Diastereomere davon. 

Eine Verbindung nach Anspruch 1 , die ist: 
N-(1(R)-[(2^Dihydrospiro[1 H-inden-1, 4'-pipe^ 
panamid, 

N-[1 (RS)-[(2,3-Dihydrospifo[1 H-inden-1 ( 4'-piperidin]-l '-yl)-carbonyl]-2-(54luor-1H-indol-3-yl)ethy(]-2-arnino- 
2-methylpropan-amid, 

N-(1 (RS)-((2,3-Dihydro-3-oxospiro[1 H-inden-1 ,4 , -prperidin]-1 '-yl)-carbonyl]-2-(H-indol-3-yl)ethyl]-2-amino-2-me- 
thylpropanamid, 

N-[1 (RS)-[(2,3-Dihydro-3(RS)-hydroxyspiro[1 H-inden-1 ,4-piperidin]-1 '-yl)carbonyl]-2-(1 H-indol-3-yl)ethyl]-2-ami- 
no-2-methylpropanamid, 

N-[1 (R)-[(2,3-Dihydro-6-fluorspiro(1 H-inden-1 ,4 , -piperidin]-1 , -yl)carbonyl]-2-(indol-3-yl)ethy0-2-amino-2-methyl- 
propanamid, 

N-[1(R)-[(2,3-Dihydrospiro[1 H-inden-1 ,4'-piperi^^ 
propanamid, 

N-[1 (R)-[(2,3-Dihydro-3-oxospiro{1 H-inden-1 ,4'-piperidin]-1 , -yl)-carbonyl]-2-(phenylmethyloxy)ethyl] -2-amino-2- 
methylpropanamid, 

N-P (R)-[(2,3-Dihydro-3(RS)-hydroxyspiro[1 H-inden-1 ^-piperidinj-l '-yOcarbonyll^-fphenylmethyloxyJethyl]^- 
amino-2-methylpropanamid, 

N-[1 (R)-[(2,3-Dihydrosptro[1 H-inden-1 ,4'-piperidin]-1 '-yl)-cartx)nyl]-2-(2\6'-difluorphenylmethyloxy)ethyn-2-ami- 
no-2-methyl-propanamid. 

N-[1 (RS)-((2,3-Dihydro-3(RS)-hydroxyspiro[ 1 H-inden-1 ,4'-piperkJin]-1 '-ylJcarbonyll-S-phenytpropyll^-amino^- 



135 



EP 0 662 481 B1 

methylpropanamid, 

N-[1 (R)-[(2.3-Dihydro-3-oxospiro[1H^ 

propanamid, 

N-[1 (R)-[(2^Dihydro-3-(RS)-hydroxyspiro[1 H-inden-1 ,4'-piperidin j-1 , -yl)carbonyl)-3-cyclohexylpropyl]-2-amino- 

2- methyl-propanamid, 

N-[1 (RH(2,3-Dihydro-3-oxospiro[1 H-inden-1 ,4'-piper idin]-1 '-yOcarbonyll-A-phenylbulyll^-amino-a-methylpro 
panamid oder 

N-[1 (R)-[(2.3-Dihydro-3(RS)-hydroxyspiro[1 H-inden-1 .^-piperidinJ-l'-yOcarbonylJ^-phenylbutylJ^-amino-a-me- 
Ihylpropanamid, 

1 , -[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-3-(indol-3-yl)-1 -oxopropyl]-2,3-dihydrospirol1 H-inden-1 ,4'-pipe- 
ridin]-3-carbonsaure, 

1 , [2(RH(2-Amino2-methyl-1 -oxopropyl)amino]-3-(indol-3-yl)-1 -oxopropyl^.S-dihydrospiroll H-inden-1 ,4'-piperi- 
din]-3-carbonsaure-ethylester, 

1 '-[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)aminoj-5-phenyl-1 -oxopentyl)-2,3-dihydrospiro(1 H-inden-1 ,4-piperidinl- 

3- carbonsaure, 

1 '-[2(R)-[(Amino-2-methyl-1 -oxopropyl)amino}-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-inden-1 .^-piperidin]- 
3-carbonsaureethylester, 

V-|2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-3-(indol-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-inden-1 ,4'-pipe- 
ridin]-3-essigsaure, 

1 , -[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-3-(indol-3-yi)-1 -oxopropyl]-2,3-dihydrospiro(1 H-inden-1 ,4'-pipe- 
ridin]-3(R)-essigsaure, 

1'-(2(R)-[(2-Amino-2-methyl-1-oxopropyl)^ 
ridin]-3(S)-essigsaure, 

V-[2(R)-[(2-Amino-2-methyl-1-oxopropyl)ajTiinol-3-(indol-3-yl)-1-oxopropyO 
ridin]-3-essigsaureethylester ( 

1 , -[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-3-(indol-3-yl)-1 -oxopropyl]-2,3-dihydrospirol1 H-inden-1 ,4-pipe- 
rrdin]-3(R)-essigsaureethylester, 

1 , -(2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-3-(indol-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-inden-1 .^-pipe- 
ridin]-3(S)-essigsaureethylester, 

1 '-[2(R)-|(2-Amino-2-methyl-1 -oxopropyl)amino]-3-(5-fiuormdol-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-inden- 
1 ,4-piperidin]-3-essigsaure, 

1 *-[2(R)-[(2-Amino-2-melhyl-1 -oxopropyl)amino]-3-(5-fiuorindol-3-y l)-1 -oxopropyl]-2,3-dihydrospiro[1H-inden- 
1 ,4-piperidin]-3(R)-essigsaure, 

1 '-[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluorindol-3-yl)-1 -oxopropyl]-2,3^ihydrospiro[1 H-inden- 
1 ,4-piperidin]-3(S)-essigsaure, 

1 '-[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluorindol-3-yl)-1 -oxopropyl]-2,3Kiihydrospiro[1 H-inden- 
1 ,4-piperidin]-3-essigsaureethylester, 

1 '-[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluorindol-3-yl)-1 -oxopropyi]-2,3-dihydrospiroI1 H-inden- 
1,4-piperidin]-3(R)-essigsaureethylester, 

1 '-[2(R)-I(2-Amino-2-methyl-l -oxopropyl)amino)-3-(5-fluorindol-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-inden- 
1,4-piperidin]-3(S)-essigsaureethylester l 

1 , -[2(R)-[(20-Amino-2-methyl-1 -oxopropyl)amino]-3-(phenylmethoxy)-1 -oxopropylJ-2,3-dihydrospiro[1 H-inden- 
1 ,4-pipendin]-3-essigsaure, 

1 '-{2 (R)-((20-Amino-2-methyl-1 -oxopropyl)amino]-3-(phenylmethoxy)-1 -oxopropyl]-2,3-dihydrospiro[1 H-inden 
1,4-piperidin]-3-essigsaureethylester, 

1 '-[2(R)-[(2-Amino-2-methyl-l oxopropyl)amino]-3-(2,6-difluorphenylmethoxy)-1 -oxopropyl]-2 l 3-dihydrospiro[1 H- 
inden-M'piperidinJ-S-essigsaure, 

1 '-[2(RH(2-Amino-2-methyl-1 -oxopropyl)amino]-3-(2,6-difluorphenylmethoxy)-1 -oxopropylJ^.S-dihydrospiroJI H- 
inden-1 .^-piperidinJ-S-essigsaureethylester, 
V-(2(R)-[(2-Amino-2-methyl-1-oxopropyl)am 
den- 1 .^-piperidinJ-S-essigsaure, 

1 , -[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluorindol-3-yl)-1 -oxopropyl]-2,3-dihydro-6-fluorspiro[1H-in' 
den-M'-piperidinJ-S-essigsaureethylester, 

1 , -[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-inden- l.^-piperi- 
din]-3-propansaure, 

1 , -[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxo-pentyl]-2,3-dihydrospiro[1 H-inden-1 .^-piperi- 

dinJ-3-propionsaureethylester, 

1 42(RH(2-Amino-2-methyl-1 <>xopropyl)am 



136 



EP 0 662 481 B1 



dinJ-3-essigsaure, 

1 , -[2(RH(2-Ammo-2-methyl-1 -oxop ropy l)amino]-5-pheny 1-1 -oxopentyl]-2, 3-dihydrospiro[1 H-inden-1, 4'-piperi- 
din]-3(S)-essrgsau re, < 

1 , -(2(R)-[(2-Amjno-2-arnino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro{1 H-inden-1 ,4- 
piperidin]-3(R)-essigsaure, 

1 42(R)-[(2-Amino-2-methyl-1 -oxopropyt)amino]-5-phenyM -oxopentyl]-2,3-dihydrospiro[1 H-inden-1 .^-piperi- 
dinj-3-essigsaureethylester, 

142(R)-{(2-Amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxo-pentyl]-2,3-dihydrospiro[1 H-inden-1 ,4'-piperi- 

dinJ-3(S)-essigsaureethylester, 

1W2(RH(2-Amino~2-methyl-1-oxopropyl)aminc^ 

din]-3(R)-essigsaure-ethylester, 

N-Ethyl-1 42(R)-[(2-aminch2-methyl-1-oxopro^ 

piperidin]-3-acetamid, 

N-Ethyl-1 '-[2(R)-[(2-amino-2-methyl-1-oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-inden-1 ,4'- 
piperidin]-3(S)-acetamid, 

N-Ethyl-1 , -[2(R)-[(2-amino-2-methyl-1 -oxop ropyl)amino]-5-ph any 1-1 -oxopentyl]-2,3-dihydrospiro[1H-inden- 
1 ,4-piperidin]-3(R)-acetamid, 

1 , -[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxo-pentyl]-2,3-dihydro-6-fluorspiro[1 H-inden- 
1 ,4-pipendin]-3-essigsaure, 

1 , -[2(R)-[(2-Amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl-2,3-dihydro-6-fluorspiro[1 H-inden-1 ,4- 
piperidin]-3-es$igsaureethylester, 

V-[2(RH(2-Amino-2-methyl-lK>xopropyl)amino]-5-phenyl-1-oxo-pentyl]-2,3^ 
din]-3-propansaure, 

1 42(RH(2-Amino-2-memyl-1 <>xopropyO 
3-propansaureethylester, 

1 *-{2(RH(2-Amino-2-rnethyl-1 -oxopropyl)ammoJ-3-(indol-3-yl)-1 -oxopropyl]-2,3-dihydro-6-fluorspiro[1 H-inden- 
1,4'-piperidin]-3-essigsaure, und Salze davon. 

Stereospezifische Verbindungen nach Anspruch 1, die 



R 2 P6 




\ 



R 5 



und 



R 2 i?6 f 
.il / 

R,-C-N-C— A — N 

O 




la 



II?. 



sind. worin R 1 , R 2 . R 3 *. R 3b . R 4 , R s , R 6 , A, B, D, E, F, G, H, I, J und n wie in Anspruch 1 definiert sind. 
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Ein Verfahren zur Herstellung einer Verbindung nach Anspruch 1, das die Umsetzung einer Verbindung mit einer 
Forme!: 




oder 



R77— N-H 



CO 
I 



B^F 



°w.n R 



3a 



4a 



H 



mit einer Verbindung mit der Formel 



7< ?4 

HOOC~A-N-R 5 oder HOOC-A-N-L 

worin R v R2, R 3a , R^,, R4. R5. ^6. A, B, D ( E, F, G f H, I, J und n wie in Anspruch 1 definiert sind, umtaGt. 

Ein Verfahren zur Herstellung einer Verbindung nach Anspruch 1, umfassend die Umsetzung einer Verbindung 
mit einer Formel: 




mit einer Verbindung mit der Formel 
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s 



Ri 



-j— N-C-A-N-R 
COOH 




R 1 — f-N-C-A- 
COOH 




12 



12a 



oder 



worin R v R 2 , R^, R 3b , R 4 , R 5 , R 6 , A, B, C t D, E, F, G, H, I, J und n wie in Anspruch 1 definiert sind und L eine 
Schutzgruppe ist, die, falls vorhanden, nachfolgend entlernt wird, und, falls erwunscht, werden Salze gebildet. 

is 10. Die Verwendung einer Verbindung nach Anspruch 1 zur Herstellung eines Medikaments zur Erhohung des Spie- 
gels an endogenem Wachstumshormon in einem Menschen Oder einem Tier. 

11. Eine zur Erhohung der endogenen Produktion oder Freisetzung von Wachstumshormon in einem Menschen oder 
einem Tier geeignete Zusammensetzung, die einen inerten Trager und eine wirksame Menge einer Verbindung 

20 nach Anspruch 1 enthalt. 

12. Eine zur Erhohung der endogenen Produktion oder Freisetzung von Wachstumshormon in einem Menschen oder 
einem Tier geeignete Zusammensetzung, die einen inerten Trager und eine wirksame Menge einer Verbindung 
nach Anspruch 1 enthalt, die in Kombination mit anderen die Sekretion von Wachstumshormon anregenden Mittetn, 

£5 wie z.B. GHRP-6, GHRP-1 , Wachstumshormonreleasingfaktor (GRF) oder eines seiner Analoga Oder IGF-1 oder 

IGF-2 oder B-HT920, verwendet wird. 

13. Die Verwendung einer Bisphosphonatverbindung in Kombination mrt einer Verbindung nach Anspruch 1 zur Her- 
stellung eines Medikaments zur Behandlung von Osteoporose. 



14. Die wie in Anspruch 13 beanspruchte Verwendung. worin die Bisphosphonatverbindung Alendronat ist. 

15. Eine zur Behandlung von Osteoporose geeignete Zusammensetzung, die eine Kombination aus einer Bisphos- 
phonatverbindung und einer Verbindung nach Anspruch 1 enthalt. 



30 



35 



16. Die Zusammensetzung nach Anspruch 15, worin die Bisphosphonatverbindung Alendronat ist. 



Revendlcations 



40 



1 . Compose de formule: 



45 



SO 



55 
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R 2 R 6 



R.-C-N-C — A — N. 

O R 5 



10 



IS 



20 




Rt-C-'N-C— A— R 

6 " 




FU 



Formule I 



2S 



formules dans tesquelles 



Formule II 



30 



3S 



40 



45 



SO 



55 



*2a 

R 3a et R 3b 



R4 et R 5 



Re 
A 



est un groupe alkyle en O^-C^ aryle, aryl-alkyle-tC^CeJou cycloalkyl(C 3 -C 7 )-alkyle(C 1 -C 6 ), ou 
alkyl-(C r C s )-K-alkyle(C r C 5 ), aryl-alkyltCo-C^K-alkyle-tCT-Cs), cycloa!kyl(C 3 -C7)-alkyl(C 0 - 
C 5 )-K-alkyle-(C r C5), K representant O, S(0) mi N(R 2 )C(0), CfOMFy, OC(O), C(0)0, 
-CR2=CR 2 - ou -CsC-, les groupes aryle etant definis ci-dessous et R2 et les groupes alkyle 
pouvant etre en outre substitues par 1 a 5 atomes d'halogene ou groupes SfO^R^, 1 a 3 grou- 
pes ORsa ou C(0)OR 2a , et les groupes aryle pouvant etre en outre substitues par un groupe 
phenyle, phenoxy, halogenophenyle, 1 a 3 groupes alkyle en C r C 6 , 1 a 3 atomes d'halogene, 
1 ou 2 groupes OR2, le groupe methylenedioxy, S(0) m R 2 , 1 ou 2 groupes CF 3 , OCF 3 , nitro, N 
(Ra)(R2). N(R 2 )C(0) (R 2 ), 0(0)0*2, C(0)N<R 2 )(R2), S0 2 N(R2)(R 2 ), N(R 2 )S0 2 -aryle ou N(Rj>) 
S0 2 R2; 

reprSsente un atome d'hydrogene ou un groupe alkyle en C^C G ou cycloalkyle en C 3 -C 7 , et, 
lorsque deux groupes alkyle en C r C 6 sont presents sur un atome, its peuvent etre eventuelle- 
ment reunis pour former un cycle en C 3 -C 8 comprenant eventuellement un atome d'oxygene ou 
de soufre ou NR^, 

est un atome d'hydrogene ou un groupe alkyle en C 1 -C 6 ; 

represented independamment un atome d'hydrogene ou d'halogene ou un groupe alkyle en C r 
C 6 , OR 2 , cyano, OCF 3 , methylenedioxy, nitro, S(0) m R, CF 3 ou C(0)OR 2 , et, lorsque R^ et R 3b 
sont en disposition ortho, its peuvent etre reunis pour former un cycle aliphatique en C 5 -C 8 ou 
aromatique, comprenant eventuellement 1 ou 2 heteroatomes choisis parmi les atomes d'oxy- 
gene, de soufre et d'azote; 

represented independamment un atome d'hydrogene ou un groupe alkyle en CyC 6 , alkyle en 
C 1 -C 6 substitue dans lequel les substit uants peuvent dtre 1 a 5 atomes d'halogene, "\ a 3 groupes 
hydroxyle, 1 a 3 groupes alcanoyloxy en C r C 10 , 1 a 3 groupes alcoxy en C r C 6 , phenyle, phe- 
noxy, 2-furyle, alcoxy(C r C 6 )-carbonyle, S(0) m -alkyle(C r C 6 ) ; ou R4 et R 5 peuvent former en- 
semble un groupe -(CH 2 ) r L a (CH 2 ) s -, dans lequel L a est un groupe CfR^, O, S(0) m ou N(R 2 ), r 
et s valent independamment 1 a 3 et R 2 est tel que defini ci-dessus; 
est un atome d'hydrogene ou un groupe alkyle en C^Cg; 
represente 
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— (CH 2 )— C— (CH,) — 



2'y 



x 7a 



ou 



_ Z -(CH 2 )-C-(CH 2 ) F 



7 a 



x et y valant independamment 0-3; 

Z representant N-R 2 ou O; 

R7 et R 7a representant independamment un atome d'hydrogene ou un groupe alkyle en C^Cg, trifluoro- 
methyle, phenyle, alkyle en C r C 6 substitue, dans lequel les substituants sont des groupes imi- 
dazolyle, phenyle, indolyle, p-hydroxyph6nyle, OR^ S(0) m R 2( C(0)OR 2 , cyctoalkyle en C 3 -C 7 , 
N(R2)(R 2 ), C(0)N(R 2 ) (R 2 ); ou R7 et R 7a pouvant independamment §tre reunis avec I'un des 
groupes F^ et R 5 ou les deux, pour former des ponts alkylene entre I'atome d'azote terminal et 
le fragment alkyle des groupes Ry ou R 7a , le pont comportant de 1 a 5 atomes de carbon e; 

B, D, E et F represented independamment un groupe C(Rg)(R 10 ) ou C=O t de sorte qu'un ou deux des radi- 
caux B, D, E et F peut(peuvent) etre eventuellement manquant(s), pour donner un cycle a 5, 6 
ou 7 chamons; ou B et D ou D et E peuvent former ensemble un groupe CF^=CR 10 , CR 8 =CR 10 
pouvant comprendre une condensation avec un noyau benzenique, dans laquelle (es groupes 
ethylene R 8 et R 10 sont relies pour former un cycle phenyle; 

R e et R 10 represented independamment un atome d'hydrog&ne ou un groupe R 2 , (CH 2 ) q -aryle, (CH 2 ) q O 

(R 2 ), (CH 2 ) q O(CH 2 ) r aryle, (CH 2 ) q OC(0)R 2 , (CH^OCpjCCH^ryle, (CH 2 ) q OC(0)N(R2)(R 2 ), 
(CH 2 ) q OC(0)N(R 2 )(CH 2 ) r aryle > (CH 2 ) q C(0)R 2 , (CH 2 ) q C(0)(CH 2 ) t -aryle, (CH 2 ) q C(0)OR2, 
(CH 2 ) q C(0)0(CH 2 ) r aryle, (CH^CPMR^Ffe). (CH^C^NtF^JlCH^^ryle, (CH 2 ) q N(R 2 ) 
(Fy. (CH 2 ) q N(R2)(R 9 ) t (CH 2 ) q S(0) m R 2 , (CH 2 ) q S(0) m (CH 2 ) r aryle t (CH^SO^F^R;,), 
(CH 2 ) q S0 2 N(R 2 )(CH 2 ) r aryle > (CH 2 ) q (1H-t6trazole-5-yle), (CH 2 ) q C(0)NHS0 2 R2, (CH 2 ) q C(0) 
NHS0 2 (CH 2 ) r aryle, (CH 2 ) q S0 2 NHC(0)R 2 , (CH 2 ) q S0 2 NHC(0)(CH 2 ) r aryle l (CH 2 ) q S0 2 NH 
(CH 2 ) r aryle, (CH 2 ) q S0 2 N(FR 2 )-Cs N, et le fragment (CH 2 ), peut etre substitue par 1 ou 2 groupes 
alkyle en C|_4, et les groupes R 2 , (CH 2 ) q et aryle peuvent eventuellement etre substitues par 1 
a 5 atomes d'halog&ne, 1 a 3 groupes OR^, C(0)OR 2a , C(0)0{CH 2 )fBry\e, 1 a 3 groupes alkyle 
en C r C 4 , C(0)N(F%JffW. SC^NfR^HR^), S(0) m H^ N^HR^, 1 ou 2 groupes CF 3 ou 
par le groupe IH-tetrazole-5-yle, 

Fig est R 2 ou un groupe (CH 2 ) q -aryle, cpjFfe, C(0)(CH 2 ) r aryle ( C(0)N(R2)(R 2 ), C(0)N(R 2 )(CH 2 ) t -aryle, 

C(0)OR2, C(0)0((CH 2 ) r aryle, S(0) 2 N(R2) (R 2 ), S0 2 N(R 2 ) (CH 2 ) f aryle, S0 2 R 2 ou S0 2 (CH 2 ) t - 
aryle, et le fragment (CH 2 ) r peut etre substitue par 1 ou 2 groupes alkyle en -C 4> et les groupes 
F<2, (CH 2 ) q et aryle peuvent eventuellement etre substitues par 1 a 5 atomes d'halogene, 1 a 3 
groupes OR^, CfOpR^, C(0)0(CH 2 ) r aryle, 1 a 3 groupes alkyle en C r C 4 , CfOJNfR^) (R^), 
S0 2 N(R2 fl ) (R 2a ), S(0) m R 2a , N(R 2a ) (R^) ou 1 ou 2 groupes CF 3 , 

m vaut 0 a 2; 

n vaut 1 ou 2; 

q vaut 0 a 3; 

t vaut 0 a 3; et 

G, H J et J represented des atomes de carbone, d'azote, de soufre ou d'oxygene, de sorte qu'au moins un 
est un heteroatome et Tun des atomes G, H, I et J peut etre eventuellement manquant pour 
donner des cycles aromatiques heterocycliques a 5 ou 6 chainons; 

et sels pharmaceutiquement acceptables et diastereoisomeres indrviduels d'un tel compose. 

Compose selon la revendication 1, de formule: 
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H H 




R -C-N-C— A 



5 



c=o 



I 



75 



10 




20 



Formule Hi 



dans laquelle 



25 



$0 

R 2 

35 

R 3a^ R 3 b 
R 4 et R 5 

40 

A 

45 



est un groupe alkyle en C r C 10 , aryl-alky!e(C r C 4 ), cycloalkyl(C 3 -C 6 ) -alkyle(C r C 4 ), alkyl(C r C 4 )- 
K-alkylep, -C 4 ), aryl-alkyl(C 0 -C e )-K-alkyle(C r C 4 ), cycloalkyl(C 3 -C 7 )-alkyl(C 0 -C 5 )-K-alkyle(C r C 4) , 
K representant O, S(0) m , -CR^CRg- ou -OC-; ou un groupe NfFycp) dans fequel et les 
groupes alkyle peuvent etre en outre substitues par 1 a 7 atomes cfhalogene, un groupe S(0) m - 
alkyle(C r C 4 ), 1 ou 2 groupes OR 2 ou CfOJOR^, et les groupes aryle peuvent etre en outre subs- 
titues pari ou 2 groupes alkyle en C r C 4 , 1 ou 2 atomes d'halogene, OR 2 , CF 3 , OCF 3 , le groupe 
methylenedioxy, SP)^, SOaNCR^JJR^) ou N{R 2a )S02R 2a , 

est un atome d'hydrogene ou un groupe alkyle en C y 0 6 , cycloalkyle en C r Oy et, si deux groupes 
alkyle en C r C 6 sont presents sur un atome, ils peuvent eventuellement Stre reunis pour lormer un 
cycle en C 4 -C 6 comprenant eventuellement un atome d'oxygene, de soufre ou NR^,; 
est un atome d'hydrogene ou un groupe alkyle en C r C 6 ; ' 
representent independamment un atome d'hydrogene ou d'halogene ou un groupe alkyle en C r 
C 4 , OR 2 , methylenedioxy, nitro, S(0) m -alkyle(C r C 4 ), CF 3 ou CpjOR^ 

representent independamment un atome d'hydrogene ou un groupe alkyle en G,-C 6 ou alkyle en 
C r C 6 substitue dans lequel les substituants peuvent etre 1 a 5 atomes d'halogene, 1 ou 2 groupes 
hydroxyle, 1 ou 2 groupes alcanoyloxy en C r C 6 , 1 ou 2 groupes alkyloxy en C,-Ce ou un groupe 
S(0) m -alkyle(C r C 4 ); 
represente un groupe 




ou 
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7a 
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ou x et y valent independamment 0-3; R 7 et R 7a repr§sentent independamment un atome d'hydro- 
gene ou un groupe alkyle en C^-C^ ou alkyle en C r C 4 substitue, dans lequel les substituants sont 
do 1 a 3atomes de fluor ou.-groupes imidazolyle, ph6nyle, indolyle, SfO^-alkylefC^C^, C(OpR 2 , 
ou R 7 et R 7a peuvent independamment etre reunis avec Tun des groupes et R 5 ou les deux, 
pour former des ponts alkylene entre Patome d'azote terminal et le fragment alkyle des groupes 
ou R 7a , les ponts comportant de 1 a 3 atomes de carbone; 

B, D et F represented independamment C(R 8 )(R t0 ) ou C=0, de sorte que Tun des radicaux B, D et F peut 
6tre 6ventuellement manquant pour donner un cycle a 5 ou 6 chalnons; ou B et D torment ensemble 
un groupe CR 8 =CR 10 , et CR 8 =CR 10 peut comprendre une condensation avec un noyau benzSni- 
que, dans laquelle les groupes ethylene Rg et R 10 sont relies pour former un cycle phenyle; 

R 8 et R 10 representent independamment un atome d'hydrogene ou un groupe R^ (CH 2 ) q -aryle, (CH 2 ) q O(R 2 ), 
(CH 2 ) q O(CH 2 ) r aryle(CH 2 ) q OC(0)R 2l (CH^qOJOfRg), (CH 2 ) q C(0)0(CH 2 ) r aryle, (CH 2 ) q C(0)N 
(R2)(R2). (CH 2 ) q C(0)N(R 2 )(CH 2 ) r aryle, (CH 2 ) q N(R 2 )C(0)R 2 , (CH^NtRaJCPKC^Varyle, 
(CH 2 ) q N(R 2 )C(0)N(R 2 )(R 2 ). (CH 2 ) q N(R 2 )C(0)N(R 2 )(CH 2 ) r aryle, (CH 2 ) q N(R 2 )S0 2 R2, (CH 2 ) q N 
(R 2 )S0 2 (CH 2 ) f aryle, (CH 2 ) q S(0) m R 2 , (CH 2 ) q S(0) m (CH 2 ) t -aryle, (CH 2 ) q S(0) m NHCN, (CH 2 ) q S 
(0) ro N(R 2 )CN, (CH 2 ) q (1H-t6trazole-5-yle), (CH 2 ) q C(0)NHS0 2 R 2 , (CH^qCpjNHSO^tCHgVaryle, 
(CH 2 ) q S0 2 NH(CH 2 ) f aryle, (CH 2 ) q S0 2 NHC(0)R 2 , (CH 2 ) q S0 2 NHC(0)(CH 2 ) r aryle, et les groupes 
(CH 2 ) t et (CH 2 ) q peuvent dtre substitu6s par 1 ou 2 groupes alkyle en C r C 2 , et les groupes alkyle 
en C^-Cg, R 2 et aryle peuvent 6ventueilement etre substitu6s par 1 ou 2 atomes d'halogene, un 
groupe OR^, C(0)OR a , C(0)0(CH 2 ) r aryle, S(0) m -alkyle(C r C 4 ), 1 ou 2 groupes alkyle en C r C 3 
ou le groupe 1 H-t6trazole-5-yle; 

m vaut de 0 a 2; 

q vaut de 0 a 3; 

t vaut de 0 a 3; et 

le groupe aryle est le groupe ph6nyle, naphtyle, pyridyle, thi6nyle, furannyle, indolyle, N-m6thylindole, thiazolyle 
ou pyrimidinyle, 

et sels pharmaceutiquement acceptables et diast6reoisomeres individuals d'un tel compose. 
Compose selon la revendication 2, dans lequel F n'est pas present. 
Compost selon la revendication 3, de formule: 




dans laquelle 

R, est un groupe alkyle en C r C 10 , aryl-alkyle(C r C 4 ), cycloalkyl(C s -C $ )-alkyle(C r C 4 ) oualkyl(C,-C 4 )- 

K-alkyle(C r C 2 ) , aryl-alkyle(C 0 -C 2 ) -K-alkyle(C r C 2 ), cycloalkyl(C 3 -C 6 )-alkyle(C 0 -C 2 )-K.alkyle(C r 
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C 2 ), K etant O ou S(0) m , et tes groupes aryle pouvant etre substitues davantage par 1 ou 2 groupes 
alkyle en C,-C 4 , 1 ou 2 groupes OR^ C(0)OR 2 , S(0) m R2 ou 1 a 3 atomes d'halogene; 
est un atome d'hydrogene pu un groupe alkyle en C r C 4 , cycloalkyle en C 3 -C 6 et, si deux groupes 
alkyle'en C,-C 4 sont presents sur unatome, ils peuvent eventuellement dtre r6unis pour former un 
cycle en C 5 -C 6 , comprenant eventuellement un atome d'oxygene ou un groupe NR^; 
R2 a est un atome d'hydrogene ou un groupe alkyle en CyC 4 \ 

R 3a et R 3b represented independamment un atome d'hydrogene ou d'halogene ou un groupe alkyle en C r 
C 4 , hydroxyle, C(0)OR, alcoxy en C r C 4 , S(0) m -alkyle-(C r C 4 ) ou CF 3 ; 

l^ et Rs represented independamment un atome d'hydrogene ou un groupe alkyle en Cy-C A ou alkyle en 
C 1 -C 4 substitue, dans leque) les substituants peuvent etre 1 ou 2 groupes hydroxyle ou S(0) m - 
alkyle(C r C 3 ); 

A represente un groupe 



R 7a 

dans lequel x est 0 ou 1 ; R7 et R 7a represented independamment un atome d'hydrogene ou un 
groupe alkyle en C r C 3 ; ou R 7 et R 7a peuvent independamment etre reunis avec un des groupes 
R 4 et R s ou les deux, pour former des ponts alkylene entre Tatome d'azote terminal et le fragment 
alkyle du groupe Hj ou R 7a , pour former des cycles a 5 ou 6 chatnons contenant I'atome d'azote 
terminal; 

B et D represented independamment un groupe C(R 8 )(R 10 ). C=O f ou B et D peuvent former ensemble 

un groupe CR3=CR 10 ; 

R e et R 10 represented independamment un atome d'hydrogene ou un groupe R^ (CH^-aryle, (CH 2 ) q OR 2 , 
(CH 2 ) q O(CH 2 ) r aryle, (CH 2 ) q OC(0)R 2 , (CH 2 ) q C(0)OR 2 (CH 2 ) q C(0)0(CH 2 ) r aryle, (CH 2 ) q C(0)N 
(*2)(*2l (CH 2 ) q C(0)N(R 2 )(CH 2 ) r aryle, (0^)^(^)0(0)^ (CH 2 ) q N(R2)C(0)(CH 2 ) r aryle, 
(CH 2 ) q N(R 2 )C(0)N(R 2 )(R 2 ), (CH^NCRaJCJOJNCR^CCH^j-aryle, (CH^NPJSCVV (CH 2 ) q N 
(R2)S0 2 (CH 2 ) r aryle t (CH^SO^NFfe, (CH^OH-tdtrazole-S-yle), (CH^CpJNHSOjFfe, (CH 2 ) q C 
(0)NHS0 2 (CH 2 ) r aryle, (CH 2 ) q S0 2 NH(CH 2 ) r aryle, (CH 2 ) q S0 2 NHC(0)R 2 , (CH 2 ) q S0 2 NHC(OJ 
(CH 2 ) t -aryle, et les groupes (CH 2 ) t et (CH 2 ) q peuvent etre substitues par 1 ou 2 groupes alkyle en 
C r C 2 , et les groupes R 2 et aryle peuvent eventuellement etre substitues par 1 ou 2 atomes 
d'halogene ou par un groupe OR^, C(0)OR;> a , C(0)0(CH 2 ) t -aryle, S(0) m R 2a , 1 ou 2 groupes alkyle 
en C,-C 3 ou le groupe lH-tetrazole-5-yle; 

q est 0 ou 2; 

t est 0 ou 2; et 

le groupe aryle est le groupe phenyle, pyridyle, indolyle, N-methylindolyle ou pyrimidinyle ou thienyle, et sets 
pharmaceutiquement acceptables et diastereoisomeres individuels d'un tel compose. 

Compose de formule 
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CH2CH2CH2 



R 3a est un atome d'hydrogene ou de fiuor; 

D est >CH 2> >C=0, CH-(CH 2 ) q OH, C(CH 3 )(CH 2 ) q C(0)OR 2i CH-(CH 2 ) q C(0)OR 2 , CH(CH 2 ) q C(0)N(R2)(R 2 ) 

N-N 

CH-(CH 2 ) q — h(/ || CH(CH 2) qC(0)NHS0 2 R 2 

N-N 
H 

R2 est H ou un groupe alkyle en C r C 4 ; 
q est 0, 1 , 2, 

et sels pharmaceutiquement acceptables et diasteVeoisomeres individuels d'un tel compose. 

Compost selon la revendication 1 , qui est 
le N-[1(R)-[(2,3<JihydrospirollH-^ 
thylpropionamide, 

le N-[l(RS)-[(2,3-dihydrospiro[1 H-indene-1 ^'-pip^ridinel-r-ylJcarbonyll^-CS-fluoro-l H-indole-3-amino-2-m6thyl- 
propionamide, 

le N-[1 (RS)-[(2,3-dihydro-3-oxospirol1 H-indene-1 ,4'-pip6ridine]-1 '-yl)carbonyl]-2-(1 H-indole-3-yl)e1hyl]-2-amino- 
2-methylpropionamide, 

le N-[1 (RS)-[(2,3-dihydro-3(RS)-hydroxyspiro|1 H-indene-1 ,4*-piperidine]-1 '-yl)carbonyl]-2-(1 H-indole-3-yl)-ethyl]- 
2-amino-2-m6thylpropionamide, 

le N-[1 (R)-[(2,3-dihydro-6-fiuorospiro[1 H-indene-1 ,4 , pip6ridine]-1 '-yl)carbonyl]-2-(indole-3-yl)6thyl]-2-amino- 
2-m6t hy Ipropionam ide, 

le N-[l(RM(2,3-dihydrc*piro[1 H-indene-1, 4'-pi^^^ 
thylpropionamide, 

le N-|1 (R)-[(2,3-dihydro-3-oxospiro[1 H-indene-1 l 4'-piperidine]-V-yl)carbonyl]-2-(ph6nylm6thyloxy)6thyl]-2-ami- 
no-2-m6thylpropionamide, 

le N-(1 (R)-[(2,3-dihydro-3(RS)-hydroxyspiro[1 H-indene-1 ,4'-pip§ridine]-1 '-yl)carbonyl]-2-(ph6nylm6thyloxy) 
ethyl]-2-amino-2-m6thylpropionamide, 

le N-[1 (R)-[(2,3-dihydrospiro[1 H-indene-1 ,4'-piperidine]-1 , -yl)carbonyl]-2-2',6*-difluoroph6nylmethyloxy)6thyl]- 
2-amino-2-m6thylpropionamide, 

le N-[1 (RS)-[(2,3-dihydro-3(RS)-hydroxyspiro[1 H-indene-1 .^-pipdridinel-l , -yl)carbonyl]-3-ph6nylpropyl]-2-ami- 
no-2-methylpropionamide, 

le N-[1 (R)-[(2,3-dihydro-3-oxospiro[1 H-indene-1 ,4 , -pipendine]-1 '-yl)carbonyl]-3-cyclohexylpropyl]-2-amtno-2-m6- 
thylpropionamide, 

le N-[1 (R)-[(2 l 3-dihydro-3(RS)-hydroxyspiro[1 H-indene-1 .^-pipdridinel-V-yOcarbonylJ-S-cyclohexylpropyll^-ami- 
no-2-m6thylpropionamide, 

le N-[1 (R)-[(2,3-dihydro-3-oxospiro[1 H-indene-1 .^-pipdridinej-l '-yl)carbonyl]-4-ph6nylbutyi]-2-amine-2-m6thyl- 
propionamide, ou 

le N-[1 (R)-[(2,3-dihydro-3(RS)-hydroxyspiro(1 H-indene-1 ,4*-pip6ridine]-1 , -yl)carbonyl]-4-phenylbutyl]-2-amino- 
2-methylpropionamide, 

I'acide 1 '-(2(R)-[(2-amino-2-m6thyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-indene- 
1 .^-pipeTidineJ-S-carboxylique, 

le 1 , -[2(R)-[(2-amino-2-methyl-1-oxopropyl)amino]-3-(indole-3-yl)-1<>xopropyl]-2 l 3<Jihydrospiro^ 
pip6ridine]-3-carboxylate d'ethyle, 

I'acide 1 , -(2(R)-[(2-amino-2-m6thyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyll-2,3-dihydrospiro[1 H-tndene-1 ,4'- 

pip6ridine]-3-carboxylique, 

le V-[2(RH(2-aminc~2-metayl-1<>xopropyl)am^ 
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dineJ-3-carboxylate d'ethyle, 

I'acide 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-indene- 
1 1 4'-pip6ridine]-3-ac6tique I < 

i'acide 1 '-[2(RH(2-amino-2-methyl-1 oxopropyl)aminoJ-3-{indole-3-yl)-1 -oxopropy I J-2, 3-d ihydrospiro(1 H-indene- 
1 ,4'-piperidine]-3(R)-acetique, 

I'acide 1 '-[2(RH(2-amino-2-methyl-1 -oxopropyl)amino)-3-(indole-3-yl)-1 -oxopropylJ-2,3-dihydrospiro[1 H-indene- 
1 > 4 l -piperidine]-3(S)-acetique > 

le r-[2(R)-[(2-amino2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl)-2,3-dihydrospiro[1 H-indene-1 ,4'- 
pipendine]-3-acetate d'ethyle, 

le V-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-indene-1 ,4'- 
pip6ridine]-3(R)-acetate cfethyle, 

le V-[2(R)-((2-amino-2-methyl-1-oxopropyl)amino]-3-(indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro[1 H-indene-1 ,4'- 
piperidine]-3(S)-acetate cfethyle, 

I'acide 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro- 
[1 H-indene-1 ,4-piperidine]-3-acetique, 

I'acide 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro- 
[1 H-indene-1 ,4-piperidine]-3(R)-ac6tique, 

I'acide 1 '-(2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro- 
[1 H-indene-1 ^-piperidineJ-StSJ-acetique, 

le 1 # -[2(RH(2-amino-2-melhyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro-[1 H-in- 
dene-1 ,4-pip6ridine)-3-acetate d'ethyle, 

le 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fiuoro-indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro-[1 H-in- 
dene-1 ,4-piperidine]-3(R)-acetate d'ethyle, 

le 1 , -[2(RH(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fluoro-indole-3-yl)-1 -oxopropyl]-2,3-dihydrospiro-[1 H-in- 
dene-1 ,4-piperidine]-3(S)-acetate d'ethyle, 

I'acide 1 '-[2(R)-[(20-amino-2-methyl-1 -oxopropyl)amino]-3-(ph6nylm6thoxy):1 -oxopropylJ-2,3-dihydrospiro[1 H-in- 
dene-1 ,4-piperidine]-3-acetique, 

le 1 *-[2(R)-[(20-amino-2-methyl-1 -oxopropyl)amino]-3-(pheny!methoxy)-1 -oxop ropy l]-2,3-dihydrospiro[1 H-inde- 
ne-1 ,4-piperidine]-3-ac6tate d'ethyle, 

I'acide 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(2,6-dif luorophenylmethoxy)-1 -oxopropy l]-2,3-dihy- 
drospiro[1 H-indene-1 ,4'-piperidine]-3-acetique, 

le 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropy l)amino]-3-(2,6-d if luorophenylmethoxy)-1 -oxop ropy l]-2,3-dihydrosp iro- 
[1 H-indene-1 ,4'-piperidine]-3-acetate d'ethyle, 

I'acide 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-3-(5-fiuoro-indole-3-yl)-1 -oxopropyl]-2,3-dihydro-6-tluo- 
rospiro[1 H-indene-1 ,4'-piperidine]-3-acetique, 

le 1 '-{2(R)-[(2-amino-2-methyl-1 -oxopropy l)amino]-3-(5-fluoro-indole-3-y I)- 1 -oxopropylJ-2,3-dihydro-6-fluorospiro 
[1H-rndene-1 ^'-piperidineJ-S-acelate d'ethyle, 

I'acide 1 l -[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'- 
piperidine]-3-propionique, 

le 1 '-[1 (R)-[(2-amino-2-methyl-1 -oxopropyl)amino]-5-ph6nyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'-pipen- 
dine]-3-propionate d'ethyle, 

I'acide 1 '-[2(R)-[(2-amino-2-methyl-1 -exepropyl)amine]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'- 
piperidine]-3-acetique, 

I'acide V-[2(R)-[(2-aminc-2-methyl-1-exepro^ 
piperidine]-3(S)-acetique, 

I'acide V-(2 (R)-[(2-amino-2-amino-2-methyl-1-oxopropy 
dene-1,4'-piperidine]-3(R)-acetique, 

le 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropy l)amine]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'-piperi- 
dine]-3-acetate d'ethyle, 

le 1 '-[2(R)-[(2-amino-2-methyl-1 -exepropyl)amine]-5-phenyM -oxopentyi]-2,3-dihydrospiro[1 H-indene-1 ,4'-piperi- 
dine]-3(S)-acetate d'ethyle, 

le 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropy l)amino]-5-phenyl-1 -oxopentyl]-2,3-dihydrospiro(1 H-indene-1 ,4'-piperi- 

dine]-3(R)-acetate d'ethyle, 

le N-ethyM'-[2(RH(2-aminc~2-methyl-1-oxopra^ 

1,4'-piperidine]-3-acetamide, 

le N-ethyl-V-[2(R)-((2-aminc-2-methy^ 

1 ,4'-piperidine]-3(S)-acetamide, 

le N-ethyl-V-|2(R)-[(2-amino-2-me^ 
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1 ,4'^iperidine]-3(R)-acetamide, 

I'acide 1W2(R)-[(2-amino-2^6thy!-1<^ 

ne-1 ,4-pip6ridine]-3-ac6tique, 

le " 1 , -[2(R)-[(2"-amin6-2-m6thylO~oxopropyl)amino]-5~-phe 
l.^-piperidinel-S-acetate cfethyle, 

I'acide 1 , -[2(R)*[(2-amino-2-methyM -oxopropyl)amine)-5-ph<§nyl-1 <>xopentyl]-2,3*dihydrospiro[1 H-indene-1 ,4'- 
piperidine]-3-propionjque, 

le 1 42(R)-[(2-aminc-2-methyl-1 -oxopropyl)amine]-5-phenyl-1 ^xopentyl]-2,3-dihydrospiro[1 H-indene-1 ,4'-piperi- 
dine]-3-propionate d'ethyle, 

I'acide 1 '-[2(R)-[(2-amino-2-methyl-1 -oxopropyl)amine]-3-(indole-3-yl)-i -oxopropylJ^.S-dihydrc-e-fluorospiro- 
[1 H-indene-1 ,4'-pipendine]-3-acetique, 
et leurs sels. 

Composes stereospecifiques da la revendication 1 , qui sont 



R 2 




R 2 P 6 




la 



Ila 



oil R lt R 2 , Rgg, R3 b , R 4> R 6 , Rg, A, B, D, E, F. G, H. I, J et n sont tels que dSfinis dans la revendication 1. 



Precede pour la preparation d'un compose selon la revendication 1 , comprenant la mise en reaction d'un compose 
de formule: 
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avec un compose de formule 



ou 



-N-H 



CO 
I 

L/(CH 2 ) r 
B^F 



J** - h 



R 3b 

4a 



** ?4 
HOOC-A-N-R 5 ou HOOC-A-N-L 

formules dans lesquelles R v Rg, R^, R 3b> R 4 , R 5 , R^ A, B. D, E, F, G, H, I, J et n sont tels que definis dans la 
revendication 1 . 

Procede pour la preparation d'un composd de la revendication 1, comprenant la mise en reaction d'un compose 
de formule: 
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R 2 »6 ° 



\ I II I 4 * 
R 1 -|— N— C-A-N-R f 



ou 



COOH 



I 



-N — C-A-N-L 



12 



COOH 
12a 



formules dans lesquelles R 1f R 2 , R^, R^, R 4 , R s , R^ A, B, C, D, E, F, G, H, I, J el n sont tels que definis dans la 
10 revendication 1 et N est un groups protecteur qui est ensuite elimine s'il est present, et les sels sont formes si on 

le desire. 



10. Utilisation d'un compos§ selon la revendication 1 , pour la fabrication d'un medicament destind d augmenter les 
taux de Thormone de croissance endogene chez un sujet humain ou un animal. 

15 

11. Composition utile pour augmenter la production endogene ou la liberation de I'hormone de croissance chez un 
sujet humain ou un animal, comprenant un vehicule inerte et une quantite efficace d'un compost de la revendication 
1. 



20 12. Composition utile pour augmenter la production endogene ou la liberation de I'hormone de croissance chez un 
sujet humain ou animal, comprenant un vehicule inerte et une quantity efficace d'un compose de (a revendication 
1 , utilise en association avec d'autres secretagogues tels que GHRP-6, GHRP-1 , le facteur de liberation de I'hor- 
mone de croissance (GRF) ou Pun de ses analogues, ou IGF-1 ou IGF-2 (facteurs de croissance ressemblant £ 
I'insuline) ou B-HT920. 

25 

13. Utilisation d'un compose de type diphosphonate en association avec un compose de la revendication 1, pour ia 
fabrication d'un medicament destine au traitement de I'osteoporose. 



14. Utilisation selon la revendication 1 3, dans laquelle le compose de type diphosphonate est ('alendronate. 

30 

15. Composition utile pour le traitement de I'ost6oporose, comprenant une association d'un compost de type diphos- 
phonate et d'un compose de la revendication 1 . 

16. Composition selon la revendication 15, dans laquelle le compost de type diphosphonate est Palendronate. 

35 



40 
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